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On April 12th, the 
Loughead Seaplane 
F-i established a 
new American du- 
ration record. This 
seaplane, the largest 
ever constructed on 
the Pacific Coast, 
made the trip, with 
a pilot and three 
passengers, from 
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Santa Barbara to San 
Diego, a distance of 
211 miles, in 181 
minutes. 

The F-1 is designed 
for aerial patrol and 
is motored by two 
Six Cylinder Hai/- 
Scott A-5 150 4.p. 
Airplane Engines. 


Catalog on Request 


HALL-SCOTT MOTOR CAR COMPANY 


General Offices: CROCKER BUILDING San Francisco, CALIFORNIA 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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COLLEGE POINT, N. Y. 
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Hurled through 
the air, Thor’s 
great hammer 
was invincible. 
Thousands of 
men and women 
under Standard’s 
banner are forg- 
ing another such 
weapon. 


Member of Manufacturers’ 
Aircraft Association, Inc. 
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A Commuaiey % 
of Interest 


| qui peey construction today means not only to 
build or assemble, but long experience in turning 
out those vital minute parts so essential in highly spe- 
cialized exacting fields of manufacture. 







Hispano Suiza 
Engine 








The Wright-Martin Aircraft Corporation, under the 
leadership of men of known ability, is peculiarly well 
organized for work of this character, having originated 
basic aviation patents, and having actuated real prog- | 
ress since the inception of the airplane and engine in- 
dustry. 





The latest development of the famous Hispano- 
Suiza engine in this country is a part of the present 
activities of this company. 





Tino Grsoration 


New Brunswick, N. J., U. S. A. 
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NEW 
ENDURANCE RECORD 
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Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D.C. 


Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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THE POWER OF THE HOUR 


Airplane— Automobile— Marine Engines 


DUESENBERG MOTORS CORPORATION, 120 Broadway, New York City 


Contractors to the United States Government 
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Le Cooler Pistons for 
\4 Better Chances 


What a tremendous advantage the 
aviator has whose plane is not only lighter 
and speedier but capable of longer flight 
without faltering. 









In helping to provide him with such a 
craft, Lynite Pistons have proved of the 
greatest importance not alone because of 
their lightness but also because of their 
superior heat-conductivity. 


























engine are extremely high, the problem 
~ of keeping the piston head from getting 
so hot as to cause carbon and pre-ignition 
has been a perplexing one. Lynite 
Pistons have gone far to solve it. 





Due to the characteristics of the metal, 
they conduct heattwice as fast as cast-iron. 


Moreover, because they weigh only a 
third as much, they can be increased in 
head-thickness beyond limits practicable 
with cast-iron, and this means still further 
gain for rapid heat flow and better engine 
performance. 


The ability of Lynite Pistons to pre- 
vent carbon and pre-ignition has been 
demonstrated in actual service. 








THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Products 


Eight Plants in 
Cleveland Detroit Buffalo Manitowoc, Wis. Fairfield, Conn. 
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craft manufacturers prompt shipments on any of their special steel requirements. 


r 
Per ~~ 
the ae a 
hter | \ - f 
ight | Say : 
| » \ 
cha | * 
‘the | 
se of | 
heir | 
| Metal Plants 
tion 
coal | F ully Equipped and in 
. _ Big Production on Steel Airplane Parts 
ite | 
| We are supplying the entire steel parts requirements of the largest 
| aircraft producers in the United States and Canada, as follows: 
tal, Trailing Edge for Ailerons, Engine Panel and Wing Sections, (using a | 
on. | special Kawneer open construction, completely fabricated with clips), also a special 
Kawneer open construction for Elevators, Vertical and Horizontal Stabilizers, \ 
Fs ] and Rudders (this construction is adaptable to either wood or all-steel units.) | 
In | ‘ ~ , 
ble | Our new construction for Tail Strut Braces and Eustlage Braces for the | 
™ | JN-4 types has the approval of the United States Government and the larger | 
vs | machine builders. | 
l i 
| Besides the open edge construction now adopted as standard for the \ 
| JN-4 types, we also are in full production on the oval or round construc- | 
re- \ tion specified for DH-4 types. Also All-Steel Rudders, Elevators, Stabilizers, | 
en | Fins, Steel Stream Line Tubing, Fusilage Parts, tested and approved sec- | 
I tions and designs. | 
Anything required in special shapes, can be supplied promptly. Because of our 
NY large facilities for handling this class of work, we can for the present assure air- 
| 
i} 


nn. 





KAWNEE NEER MFG. CO! 


A MICHIGAN Berkeley, Cal. | 
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The parts shown on this page are used in AEROPLANE CONSTRUCTION. 
All being manufactured on AUTOMATIC MACHINES from our COLD 
DRAWN 344% NCKEL STEEL. When you desire 


342% NICKEL STEEL 


which will be uniform in quality, write or wire 


SALES OFFICES > SALES OFFICES 
1001 Ford Bidg., Detroit, Mich. Che Prtz ” Pierre On. 1308-9 Park Bldg. 


801 Conover Bidg.,Dayton. Ohio Pittsburgh, Pennsylvania 


617 Merchants Bank Building, “STEEL OF QUALITY” 591 Ellicott Square Bldg. 
suSenepemh, SaGlene 2230-40 East Ninth Street, Cleneland SaaS Tass 


A WELL ASSORTED STOCK OF BARS CARRIED IN CLEVELAND 
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A DEPENDABLE SOURCE 


Our plant at Erie—the largest of its kind—manufactures solely 
AIRCRAFT BOLTS, NUTS and CLEVIS PINS. 
A large representative stock, conforming to Government specifica- 
tions, is available for immediate use and delivery. 


Our catalogue of AIRCRAFT BOLTS, NUTS and CLEVIS PINS is ready 
for distribution. Request our New York Office to send you a copy. 


ERIE SPECIALTY COMPANY 
8 West 40th Street, New York City 
Main Plant, Erie, Pa. 
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LONDON 





THE 


J.G. WHITE COMPANIES 








INANCE industrial enterprises. Also 
assist in the reorganization or con- 
solidation of existing properties, or in the 
financing of extensions and improvements. 


Perform engineering and construction work 
of every description in connection with in- 
dustrial plants. We are also prepared to 
make expert investigations and reports on 
going properties, with recommendations 
concerning possible improvements or ex- 
tensions to increase operating efficiency. 


Take charge of the complete operation of 
industrial properties for clients. 








43 Exchange Place, New York 


CHICAGO 
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AUTOMOBILE - AIRPLANE - MARINE 


WALKER M. LEVETT COMPANY 


415-421 EAST 23® ST. NEW YORK CITY. N.Y. 
“The Pioneer Aluminum Alloy Piston _Manufact @ 
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UEEN INS. CO. 


OF AMERICA, 84 William Street, New York City 


Established 1891 






Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 


INSURANCE ON 


AIRPLANES « 
SEAPLANES | 


HIS is a floating policy, covering the plane while in flight, or upon 

the earth, or in any building, or in or upon any inland body of 

water, or in or over the coastal waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 


STATEMENT JANUARY 1, 1918 


NE i os ou aed be $13,422,862.51 
ES bin sd oak eae ns wd 9,190,793.64 
re 4,232,068.87 
ie ehak deeb atipnio diss 2,000,000,00 
Net Surplus to Policyholders.... 6,232,068.87 
New York Department - - 84 William Street, New York Marine Department - - - 84 William Street, New York 





Western Department, Chicago, [linois 


Southern Department, Atlanta, Georgia Pacific Coast Department, San Francisco 
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Weare in possession of radiator 
data of real scientific value, which 
eliminates any necessity for 
guesswork in designing cooling 
systems. To users of Mayo 
radiators this fact lends abso- 
lute confidence in their radiator 
equipment. 


Can our engineers be of service 
to you? 


MAYQ) = PRadiators 








MAYO RADIATOR DIVISION & MARLIN ROCKWELL Corporation + 43rd. Street ond Southern Boulevard, NEW YORK CITY 
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in War as in Peace 










The leading Aeroplane builders of 
America use Fedders Radiators as stand- 
ard factory equipment, just as— 







A great majority of the leading Amer- 
ican passengers cars and motor trucks 
are regularly equipped with Fedders 
Radiators year after year. 









Let Fedders help solve your problems with 
this new Radiator—designed expressly for 
Aeroplane service. 






We are especially prepared to make 
prompt shipments on any desired quan- 
tity of JN4D and JN4H radiators. 


FEDDERS MFG. CO., INC., 
Buffalo, New York 
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RADIATOR 
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The Mark 
of a 
Quality 
Ball Bearing 





























Ball Bearings marked SKF have passed the most 
rigid and exacting inspection tests by govern- 
ment engineers, demonstrating their superiority 


for the severe requirements of aviation work. 
51K F BALL BEARING CD. i 





HARTFORD 
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PROTECTING 


THE AIR MAIL SERVICE 


The Air Mail Service—the greatest step forward in post delivery since the days of the 
Pony Express. The pilots who guide and guard the ietters are picked men of proven ability 
and skill. Their machines are tuned to the last notch. Every part of their equipment is the 
best that money can buy. Upon the eyes of these pilots depends the delivery and safety of 


the mail, 

Here you see Lieut. Torrey Webb photographed in his airplane ready to start from 
Belmont Park, L. I., on the first trip of the Air Mail Service between New York and Washing- 
ton, May 15th, 1918. He is wearing RESISTAL EYETECTS. 


AVIATORS EVERYWHERE HAVE LEARNED TO 


INSIST UPON RESISTAL FOR SAFETY 


WE GUARANTEE RESISTAL EYETECTS will not destroy, reduce, distort or impair the 
vision in any way and that the wearer of RESISTAL EYETECTS will pass the standard 
vision tests of the U. S. Aviator (Army or Navy) as well with RESISTAL EYETECTS as he 


may have without any goggles before his eyes 
The only aviator goggles with vision and non-shatterability guaranteed! 


STRAUSS & BUEGELEISEN 


Sole Manufacturers 
1438 BROADWAY NEW YORK CITY 
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We manufacture the following parts for airplanes 





All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 


and Clevis Pins 










THE 


DAYTON METAL PRODUCTS CO. 


DAYTON, OHIO, U. S. A. 
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WYMAN- 
GORDON 


Only long experience can 





produce forgings which 
will meet the exacting de- 
mands of the successful 
airplane. 


The unverying reliability 
of Wyman-Gordon prod- 
ucts is the logical result of 
high ideals consistently 
maintained. 


At every stage of manu- 
facture, Wyman-Gordon 
forgings are subject to 
rigid inspection and tests, 
guaranteeing a perfect 
product. 


Engineers and manufac- 
turers are invited to con- 
sult with us in reference 
to any of their forging 
problems. 


Wyman-Gordon Co. 


WORCESTER, MASS. CLEVELAND, OHIO 


GUARANTEED 
FORGINGS 
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PRECISION 
BALL BEARINGS 


(PATENTED) 


To attain leadership is an achievement 

to maintain it in face of competition 
is a greater achievement still. And 
what folly can be greater than that 
which hazards a leadership by a short- 
sighted sacrifice of even one of the 
so-called minor details upon which 
achievement has been built? A busi- 
ness structure built through the years 
may be destroyed in a day. 


The proved super - service 
qualities of "“NQRMA” Pre- 
cision Bearings, revealed in 
the records of hundreds of 
thousands of super-service 
ignition and lighting appara- 
tus the world over, have be- 
yond question been vitally 
contributive to the consis- 
tent performance of these 
accessories. 


Be SURE—See that your Electrica 
Accessories are "NORMA” Equipped 


THE NORMA COMPANY OF AMERICA 


i7399V0 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearings. 



































ia 


oe” §) 








June 15, 1918 AVIATION 


663 











mews AVIATION vem. 10 « 


AERONAUTICAL "ENGINEERING 


Member of the Audit Bureau of Circulations 
Member of the Associated Business Papers, Inc. 


INDEX TO CONTENTS 


PAGE PAGE 

The Importance of Numbers in Aerial War- The Spad Two Seater Fighter.............. 674 
RTE TOT re ree ee ee ee 665 The 240 H.P., 8 Cylinder Mercedes Engine... 678 
Evolution of the Airplane Engine............ 667 Machine Guns for American Aircraft....... 679 
The Friedrichshaven Bombing Biplane....... 668 Digest of the Foreign Aeronautical Press.... 682 
The Model M. T. 2 Lawson Biplane......... 672 News o€ the Ports 6056 is ccastwikesecsnn 683: 

THE GARDNER - MOFFAT COMPANY, Inc., Publishers 
120 WEST 32D STREET, NEW YORK 
WASHINGTON OFFICE, 310 EVENING STAR BUILDING 

SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
COPIES FIFTEEN CENTS. CANADA AND FOREIGN: TWO FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND- 
DOLLARS AND A HALF A YEAR. COPYRIGHT. 1918, BY THE CLASS MATTER, AUGUST 3, 1916, AT THE POST OFFICE AT NEW 


GARDNER-MOFFAT COMPANY, INC. YORK, N. Y., UNDER ACT OF MARCH 3, 1879. 





























EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 





Aeronautic Instruments 


of 
Accuracy and Precision 
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HE aviation motors of the United 
States and its allies are mounted 
on New Departure Ball Bearings. 


Thereby is attested the reliabile quality 
and unfailing efficiency of this American- 
made ball bearing, for if there is any service 
where every part of the mechanism must 

be as near perfect as possible, it is service in 
war aircraft. 


New Departure Double Row, Single Row, 
Radax, and Magneto ball bearings constitute 
a complete line of modern anti-friction units 
that are used the world over. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 


Main Office and Factory, @ Bristol, Connecticut. 
Western Branch: e 818 Ford Building, e Detroit, Michigan. 
Conrad Patent Licensee 
Contractors to the Allied Governments. 
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Importance otf Numbers in Aerial Warfare 


The English pioneer in the science of aeronautics, F. W. 
Lanchester, has several chapters in his book, “ Aireraft in 
which merit far more attention than they have yet 
The book teems with predictions written during the 
outbreak of 


Warfare,” 
received. 
period immediately 
September to December, 1914, 
which by now have been 
borne out in a most complete 
and astonishing fashion. 

Two chapters on the effeet 
of concentration are 
cially interesting when ap- 
plied to aerial warfare, and 
they point the way quite 
clearly toward aerial suprem- 
acy. The results are given 
without demonstration, and 
partially on this account, as 
well as on account of the in- 
trinsic information therein 
contained, the present article 
seems to us to be not without 
interest, especially at the 
present time. 

The devising and building 
of a new type of airplane 
which has “ quality” superi- 
ority over the best existing 
type is a slow, difficult and 
costly process. The emphasis 
is on the word “ slow.” Time 
is precious just now, and an 
important question immedi- 
ately arises: By what factor 
‘an “quality” be overcome? 
The answer is conclusive; it 
is “number” or “ quantity.” 
We do not deny any advan- 
tage derivable from quality, 
but quantity is at once ob- 
tainable. 

There are in existence to- 
day a number of very efficient 
fighting machines of the dif- 
ferent types. 


es] e- 


whelming. 


In the past when fighters met man to man, it was seldom 
that many concentrated upon one; superiority in numbers was 
almost in direct proportion to the numbers themselves; the 
losses were about equal, under conditions equal except as to 
numbers, and the more numerous won on that account alone. 
_“ Nowadays,” writes Lanchester, “with firearms, the pos- 
sible concentration of superior numbers gives an immediate 
superiority in the aetive combatant ranks, and the inferior 
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Any new “ quality ” which can conveniently be 
ineorporated in the machines is, of course, an added advantage, 
but, as the article shows, the superiority of quantity is over- 


By Dr. J. G. Coffin and H. T. Booth 


The Curtiss Engineering Corp. 


amounts to the following: 


hostilities, 















Group “A” 


i‘umbers Count 


Case Ability Ratio 
of A to B 


QA Olo~s 


May 4, 1918 


Group “B" 
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GraPH SHOWING VALUE OF QUANTITY 


The rate of mortality in one group 
of fighters is directly proportional to the numbers (and to the 
quality) in the opposing group, and vice versa. 
of this assumption are certainly at first sight astonishing. 
While no one claims that battles are fought which result in an 


The results 


exact agreement with the eal- 
culated results, the general 
principle is so definite and 
convincing that its approxi- 
mate validity cannot serious- 
ly be questioned. 

Lanchester says: “ There 
are many who will be inelined 
to cavil at any mathematical 
or semi-mathematical treat- 
ment of the present subject 
on the ground that, with so 
many unknown factors, such 
as the morale or leadership 
of the men, the unaccounted 
merits or demerits of the 
weapons, and the still more 
unknown ‘chances of war, 
it is ridiculous to pretend to 
calculate anything. The an- 
swer to this is simple: the 
direct numerical comparison 
of the forees engaging in con- 
flict or available in the event 
of war is almost universal. 
It is a factor always c¢are- 
fully reckoned with by the 
various military authorities; 
it is discussed ad nauseam in 
the press. Yet such direct 
counting of forees is in itself 
a tacit acceptance of the ap- 
plicability of mathematical 
principles, but confined to a 
special ease. To accept with- 
out reserve the mere ‘ count- 
ing of the pieces’ as of value, 
and to deny the more e-- 
tended application of mathe- 


matical theory, is as illogica' and unintelligent as to accept 
broadly and indiscriminately the balanee and the weighing- 
machine as instruments of precision, but to decline to permit 


in the latter case any allowance for the known ine: uality of 


” 
leverage. 


ability or exeellence. 
second group “bb” 


equations: 


foree finds itself under a far heavier fire, man for man, than de 
It 1s able to return.” 

We have made some calculations of our own based on an 
assumption stated very clearly by Lanchester. 


——=-B8 
dt y 


His statement 


665 


in number. 

the two groups by the numbers 
if x and y are variables representing the numbers in groups 
1 and 2 respectively, at any time t, we may write the following 


Assume two groups of fighting airplanes, each group of any 
The first group “a” in rumber and the 
We shall denote the quality of 


A and B respectively. Then 


ou 


—_= Ar (1 
dt 


These equations assume that the rate of decrease in the num- 














group 2 is proportional to the surviving numbers in group 1. 
The ability or quality of the two groups is included in the pro- 
portionality factors A and B. 
Differentiating once and substituting from the original 
equations, we obtain: 
ax dy 
— = —- == 9 
de ABz We ABy (2) 
If we let AB = 3’, the solution of these familiar equations 
may be written: 
x = C, cosh At + C, sinh dt (3) 
y = C, cosh At +- C, sinh At 
It remains to evaluate the four constants of integration. 


When t=0 Z= @ 
t=0 y=b 
so that C,=a C,=b 
Since 
lx fi ciel de ‘ ‘ 
= = — By = C,Asinh At + C,) cosh dt 
¢ 
—Bb=C) 
so that C*—,.=— 7 es 
= A 
Similarly C.=—WV— a 
B 
The general equations expressing the course of events then 
become : 
= ; aa 
x = acosh At — b 7 sinh At (4) 


y = beosh a —ayf4 sinh At 
B 


_ The solutions are symmetrical functions of } = \ AB, hence 
in order to obtain results comparable on the time scale, we 
shall maintain constant the product AB as we vary A and B 
separately. 
We shall assume throughout that a > b. 
There are three cases of interest, namely : 
A<B A=B8B A>B 
For numerical computation let a = 2000 b = 1000. 
We shall keep }* = AB constant and equal to 1, in which 
ease the general equations are: 
x =a cosh t — Bb sinh ¢ (5) 
y = becosh t — Aasinh t 
CASE I 
Let A = 4%4B, hence because AB = 1, A = .707, B = 1.414. 
The numerical equations are: 
x = 2000 cosh t —1414 sinh ¢ 
y = 1000 cosh ¢ — 1414 sinh ¢ 
When y = 0, that is when the enemy squadron is completely 
destroyed, tanh t = .707 and t = .881 units. For this value 
of t, = 1413. Hence while group 2 lost 1000 machines, 
group 1 lost 587 although group 1 had only half the ability 
or quality of group 2. 
CASE II 
Let A = 24 B so that A = .815, B = 1.224. 
The equations are: 
x = 2000 cosh t — 1224 sinh ¢ 
y = 1000 cosh t — 1633 sinh ¢ 
When y = 0, tanh t = .6125 and t = 
For this value of ¢ 


.713 units. 


x = 1581 
Therefore, group 1 has totally destroyed group 2 with a loss 
of 419 machines only, just because of numerical superiority. 


CASE III 


Let A = B, equal quality, A=1, B= 1 
For this case 
x = 2000 cosh t — 1000 sinh ¢ 
y = 1000 cosh t — 2000 sinh ¢ 
When y = 0, tanh ¢ = .500 and t = .55 units 
When ¢ = .55 
' #@ = 1732 
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bers of group 1 is proportional to the surviving numbers of 
group 2, and that the rate of decrease in the numbers of 








So that when the second group was totally destroyed, there 
remained 1732 machines in the first group, the net result being 
a loss of only 268 to the enemy’s 1000. 


CASE IV 
A = = B, greater numbers, better quality A = 1.224, B = 
815 
>= 2000 cosh t— 816 sinh t 
y = 1000 cosh t — 2450 sinh t 


g 


When y = 0, tanh t = .408 and t = .433 units 
When ¢ has this value 
x = 1826 
The first group suffered a loss of only 174 to 1000 of the 
second. 


~ 


CASE V 
A = 1.414 B= .707 
x = 2000 cosh t— 707 sinh ¢ 
y = 1000 cosh ¢t —2828 sinh ¢ 
When y = 0, tanh t = 0.353 and t = 0.370 units 
x = 1871 
a loss of only 129 machines. 
The following table summarizes the foregoing results: 


A =2B 








= — 


Grovp II, 


Group I. 

——Initial Number 2,000.—, -—Initial Number 1,000. 

Ability. 

Ratio. Final -——Lost——, Final 

A B No. Nos. %loss. Time. No. -——Lost.— 
Case ae FT 1,413 587 29.4 .881 0 1,000 A 
Case II....2 to 8 1,581 419 21.0 -713 0 1,000 100% 
Case III....1 to 1 1,732 268 13.4 .550 0 1,000 100% 
Case IV....3 to 2 1,826 174 8.7 .433 0 1,000 100% 
Case V....2 tol 1,871 129 6.5 370 0 1,000 100% 








The curves, delineated in the accompanying figure, show how 
the numbers fall off in the two groups after fighting begins. 
The curves belonging to group A, cease to have any meaning 
as soon as the corresponding eurve of group B reaches zero. 

This table shows conclusively that numerical superiority is 
the controlling factor in every ease considered even with the 
quality factor against it. The first case is especially inter- 
esting in this respect where a number of machines fighting one 
half that number but of twice the quality win out with a loss 
of 30% as compared to a loss of 100% in the smaller group. 
With these equations it is, of course, possible to calculate the 
advantage to be derived by separating by superior strategy, 
the equally numerous enemy group into two groups, and 
separately annihilating them. 

For example a force x of. 1000 meets separately a foree y 
of 500. The result is that the 500 are destroyed with a loss 
of only 134 in the x force. This leaves 866 x forces opposed 
to 500 new y forces which they can destroy with a loss to then- 
selves of only 159 more, making a total loss in the x forees of 
only 293 against 1000 enemy forces. 

Consider two unequal groups a and b and let us deduce the 
relation that must exist between the quality factors A and B, 
so that both groups lose simultaneously all of their machines, 
i.e., 1009 loss. 

The general equations give for this supposition 

0 = b eosh T — Aa sinh T 
0 = a cosh 7 — Bb sinh T 


where 7 is the time at which this oceurs and the ratio of 7 


is to be determined. By dividing one equation by the other, 


we get immediately 
B Phe a we 
‘ie 2: (5) 


In other words, in order to overeome a numerical superiority 
; a : 
ratio —, the smaller group must have a quality better than 


} 

the larger group as the square of that ratio. Specifically, 
overcome a twice larger group, the quality of the smaller must 
be four times that of the larger. A superiority in numbers of 
three would require a quality superiority of nine and so on. 

Lanchester’s demonstration of this principle, which he calls 
the n’-law is very neat and is given below. Our demonstration 
makes it a special case of the general integrated equations. | 

His assumption is that if two forees are engaged, their 
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relative strength is unimpared if the same fraction of both is 
simultaneously put out of action, that is 





S ¢ 
dt dt 
2 y 
which, together with 
dx dy 
a By and — ; +. Az 
gives immediately By’ = Ax’ 


or, as he puts it, “ the fighting strength of two opposing forces 
are equal when the products of the qualities by the square of 
the number respectively are equal.” 

The time 7 at which total destruction is completed is given 
by 

. a b 

tanh T Bb y > 
Here, of course, it is necessary to know the absolute quality 
in order to compute specifically the time, but if the quality 
ratio is as stated above, both groups will eventually completely 
destroy each other. 

It is of some interest to determine what the quality ratio 
should be in order that when the weaker group is annihilated, 
the stronger shall have lost the same number of machines. 

The conditions for this case are, that when 

b=T z=a—b y=b—b= 0 

The equations become 

a—b = acosh T — Bb sinh T 
= b cosh T — Aa sinh 7 
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From the last we get 














tanh T= —-= = — 
ia Aa Aa a 
From the second 
—b 
: = cosh JT — tanh 7 sinh T 
_ cosh’ 7 — sinh’ 7’ 1 
cosh T ~ eosh T 
so that cosh JT = : 
a—b 
Since 1 — tanh’T = ee et, callin nl the odds 
“cht o™ — ‘ 
B 
— =(2Z—1 


So that, if the odds are 2 to 1 against the smaller group, it 
will, nevertheless, inflict an equal loss on the larger group if 
its quality is three times that of the more numerous group; if 
the odds are 3 to 1, it must have a superiority of quality 5 in 
order to destroy an equal number of machines. 

This case shows the conditions necessary where inferior 
machines are sacrificed for an equal number of better quality. 

Although the treatment of the subject is slightly different 
from that of Lanchester, no claim of originality is made by 
the writers of this article who will feel gratified if it will at- 
tract attention to the fact so clearly brought out that 
“numbers ” certainly do “ count.” 





Evolution of the 


The War Department authorizes the following statement on 
the evolution of the airplane engine which has been prepared 
by the National Advisory Committee for Aeronautics: 

The first man-carrying airplane flights were made in De- 
cember, 1903, with the Wright Brothers’ engine developing 
12 hp. and weighing 152 lb., or 12.7 lb. per horsepower. In 
1910, seven years later, the average horsepower of aeronautic 
engines had increased to 54 and the weight decreased to 5.7 lb. 
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per horsepower. In another seven years, 1917, the average 
power output had advanced to 243 hp. and the weight de. 
creased to 2.8 lb. per horsepower. In March, 1918, the Liberty 
twelve developed 432 hp. for a weight of 808 lb., or 1.86 Ib. 
per horsepower. At the present time, May, 1918, the Liberty 
twelve is yielding a maximum of 450 hp. for a weight of 825 
lb. or 1.83 Ib. per horsepower. 

The accompanying table and eurve sheet show the advance in 
the average power-weight ratio by years for the engines in 
actual flying use. It is to be especially noted that the Langley- 
Manly engine, built in 1901, was nine years ahead of its time 
in the matter of power output and sixteen years ahead in its 
weight per horsepower. 

‘ In 1917, the Liberty “twelve” was sixty-five per cent more 


Airplane Engine 


powerful and twenty-eight per cent lighter per horsepower 
than the average in service for that year. So far this year, 
these figures are probably changed to fifty per cent and twenty- 
five per cent respectively, which indicate the advance of the 
Liberty over the average engine in service at the present time. 


AIRCRAFT ENGINE EVOLUTION 
Horse Weight Weight 


Name of Engine Year Power (Ib. ) per hp. 
Langley-Manly Engine........... 1901 52 151 2.9 
Original Wight Bre6......cccces 1903 12 152 12.7 
Improved Wright Bros.......... 1904 16 180 11.4 
Improved Wright Bros.......... 1905 19 180 9.5 
Redesigned Wright Bros......... 1908 35 182 5.5 
Average on Market............. 1910 54 309 5.7 
WE MI ccc ce cccccasedd 1913 147 720 4.9 
AVeTORe OM MENS... cccccccces 1914 112 437 3.9 
Average on Marmet........cccc- 1915 133 512 3.8 
Average on Market............. 1916 185 570 3.1 
Average on Market............6- 1917 243 693 2.8 
eS Saas 1917 400 801 2.0 
Liberty 12 cyl. (March)......... 1918 432 808 1.9 
Liberty 12 cyl. (May............ 1918 450 825 1.8 


— 


The average consumption of fuel decreased from about .8 lb. 
per horsepower in 1903 to about .65 lb. in 1914, since which it 
has slowly dropped to .55 lb. in 1918, and, for the Liberty to 
.50 Ib. The present Liberty consumption is approximately 
.46 Ib. per horsepower/hour. 

Illustrating the advance made, the Wolseley Company in 
1913, could only obtain 147 hp. at 1400 revolutions per minute 
from eight cylinders, five in. bore by seven in. stroke, or 18.375 
hp. per cylinder. This is the same size cylinder as used in the 
Liberty which now gives 450 hp., at 1800 revolutions, from 
twelve cylinders, or 37.5 hp. per cylinder obtained in the 
Wolseley. Even if we reduce the Liberty results to the same 
speed as the Wolseley, that is, 1400 revolutions, the Liberty 
still represents a great advance, for at that speed 350 horse- 
power are developed, or 29.2 hp. per cylinder. Moreover, 
the Wolseley weighed 4.9 lb. per horsepower as compared with 
2.3 lb. for the Liberty at the same speed, or 1400 r.p.m. 

[Editor’s Note—While the above statement is quite inter- 
esting, it seems rather regrettable that the engines from which 
the “ average on the market ” from 1913 to 1917 has been com- 
piled are not specifically mentioned, for this would greatly 
enhance the value of this table. One might also point out 
that the Wolseley engine, of which such a free use is made 
for purposes of comparison with the Liberty engine, cannot 
be ealled a representative of its period, for it was never cur- 
rently employed on any type of airplane. One is also under 
the impression that the geared-down model of the Liberty 
twelve, developing 450 hp., was only an experimental type and 
will not be manufactured for use in service airplanes. | 











Forward Cockpit—This is attached to the main body by 
four bolts with clips similar to those earlier described. It con- 
sists of a light wooden framework, covered throughout by 
three-ply. This cockpit can be divided off from the main cock- 
pit by means of a fabric curtain. Its occupant is provided 
with the folding seat, and manages a gun and the bomb-drop- 
ping gear. 

Engine Mounting—The engine bearers have the section 
shown in Fig. 20, and are each built 
up of two ‘pieces of pine united by 
tongues. On their top surface they are 
faced with ply wood and at the bottom 
with ash. A strip of ash applied to 
the upper outer corner of the bearer 
gives it an “L” section, and has 
screwed into it the threaded sockets 
for the set serews of the lower part of 
the engine fairing. The engine bearers 
taper sharply at each end. ‘They are 
mounted on the “V” struts by means 
of acetylene welded brackets, 
structed as shown in sketch, Fig. 21. These, it will be seen, 
are of box form, and form a liner round the streamline tube. 

The engine cowling is a particularly fine piece of work, and 
two views are given in sketches 22 and 
23. The lower portion is attached to 
the engine bearers by set screws, but 
the upper part is readily detachable, 
being furnished with turn buttons. 
This cowling allows the eylinders of 
the engine to be exposed to the air. 
A large scoop is placed in front, so 
as to permit a free flow of air over 
the bottom and sides of the erank 
chamber, while at the rear three large 
trumpet-shaped cowls are provided so 
that a draft of air is forced against 
the erankease in the neighborhood of 
the carbureter air intake. In the rear 
the fairing abuts against the propeller 
nave, while in front it is attached to 
the radiator. It will be noticed that 
at each side of the radiator are narrow 
air scoops, the object of which is to 
promote a draft past the oil tank and 
front cylinder heads. 

Engines—The engines are the stand- 
ard 260 hp. Mereédés, with six cylin- 
ders in line. Full details of this engine 
have been published, and it is only, 
therefore, necessary to notice one or two points in connection 
with the installation. 

A new departure is the interconnection of the throttle and 





Fig. 20 


con- 





Fig. 21 











Fig. 22 


This is carried out in the manner 


ignition advance controls. . 
It will be seen that 


illustrated diagrammatically in Fig. 24. 


* Concluded from the last issue. 


The Friedrichshafen Bombing Biplane’ 











of the throttle can be made inde- 
In the Mereédés earbureter 


a considerable movement 
pendently of the ignition advance. 
the throttle is so ar- 
ranged that it cannot be 
fully opened near th 
ground without provid 
ing too weak a mixture, 
and it is thought possible 
that the full ignition ad- 
vance is not obtained 
until this eritieal 
ing is reached. 
On several 
bombing airplanes grease 
pumps for lubricating 
the water pump spindle 
have found. Fig. 
25 shows the design as 
fitted to the Friedrichs- 
hafen. It consists of a 
ratchet and pawl oper- 
ated grease pump, secured by a bracket to one of the engine 
struts, and worked from the pilot’s cockpit by a lever, and a 
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Fig. 24 


stranded steel cable 
returned by a long coiled spring. 

The engine numbers are 
respectively MN.32299 and 
MN.36228. 

The exhaust pipe is of 
new design, although it in- 
corporates the well-known 
expansion joints attached to 
the flanges. It is fitted with 
what amounts to a_ rudi- 
mentary silencer, whereas 
in previous machines of a 
similar type to the Fried- 
richshafen an open-ended 
exhaust pipe was used. 

Radiators—Each radi- 
provided with an 
thermometer fitted 
into the water inlet pipe; 
these thermometers are 
wired up to a dial on the 
dashboard, which is furnished with a switch so that the 
temperature of either radiator ean be taken independently. 

— (Fig. 26.) 

~ The honeycomb radiators are 
~~ of “V” section, and each 3 
provided with a shutter, whieh 
covers up a little more than 4 


passing over a pulley, the pawl being 


ator is 
electric 





Fig. 25 





third of the cooling surface. 

This shutter is fitted with a stop, : 
so that when fully opened t 
lies in the line of flight of the 


It is opened or clos 
according to circumstances by 
the gear, shown in the sketch, 
Fig. 27, of which the handle 38 
mounted on the roof of the 
nacelle, immediately behind the 
pilot’s seat. Three positions are 


airplane. 
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rovided for the handle, which operates the two shutters 
simultaneously by means of return cables. 

Immediately above the 
main radiator, and let into 
the upper main plane be- 
tween the front spar and 
the leading edge, is a small 
auxiliary tank. This is 
furnished with a trumpet- 
shaped vent in the direction 
of the line of flight, and is 
furnished with two outlets, 
one to the head of the main 
radiator and the other to 
the water pump. The fune- 
tion of this tank is evidently 
to prevent the pump from 
priming. (Fig. 28.) 

Oi Pump—The main 
supply of oil is carried in 
sumps forming part of the 
base chamber. A secondary 
supply of oil, from which a 
small fresh charge is drawn at every stroke of the oil pump, 
is contained in a cylindrical tank supported by brackets from 
the engine struts and placed 
immediately behind the radi- 
ator. This tank has a capac- 
ity of 25 liters = 51% gallons. 
Each tank is furnished with 
a glass level, which is visible 
from the pilot’s seat. 

Gasoline Tanks—The two 
main tanks, which are placed 
one under the pilot’s seat and 
the other at the top rear end 
of the nacelle, contain 270 
liters = 59144 gallons’ each, 
and are made of brass. Each 
: is provided with a Maximall 

Fic. 28 level indieator, which employs 

the principle of a float oper- 

ating a dial by means of a cable enclosed in a system of 
pipes. 

A hand pump is fitted convenient to the pilot, and pressure 
is normally provided by the pumps installed in each engine. 
An auxiliary tank, holding approximately 13 gallons, is con- 
eealed in the upper main plane, not immediately over the 
nacelle but a little to the left side. This auxiliary tank is fitted 
with a level, which is visible from the cockpit. The auxiliary 
tank appears to be used only for starting purposes. It is 
eovered with a sheet of fabric 
held in position by “ patent fasten- 
ers. 

Engine Controlsa—R unning 
from each engine to the nacelle 
is a horizontal streamline casing, 
containing the various engine con- 
trols. The leading edge consists 
of a steel tube, to which are 
welded narrow steel strip brack- 
ets, to the rear end of which are 
bolted thinner strips which are 
hinged in front to the tube. The 
whole is then enclosed in a sheet 
aluminum fairing. 

Through the leading tube passes 
the throttle control rod for each 
engine, the two throttles being 
worked either together or inde- 
pendently by the ratchet levers, 
shown in Fig. 29. These are 


Fig. 27 
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mounted on a shelf convenient to the pilot’s left hand. This 
fontrol requires a considerable number of bell cranks and 
eountershafts, but was noticeably tree from backlash. The 


throttle is opened by the pilot pulling the levers towards him. 

Un the dashboard are two revolution counters and two air 
pressure indicators. The metal parts of these dials are painted 
red for the left engine and green for the right. and the same 


coloring applies to the magneto switches. one of whieh eon- 





tains a master switch which applies to both magnetos on both 
engines. 

Piping—The various systems of piping are distinguished by 
being painted different colors; thus the petrol pipes are white, 
arrows being also painted on them to show the direction of 
flow; air pressure pipes are blue and pipes for cable controls 
grey. 

Propeller—The propellers are made by the Luckenwalde 
Propellerwerke, Niendorf. Each propeller is 3.08 meters in 
diameter and is made of nine laminations, which are alternately 
walnut and ash, except one which appears to be of maple, 
the last 20 in. of its blade is edged with brass. The pitch is 
approximately 1.8 meters and the maximum width of the 
blade 220 millimeters, 

Controls—Only one set of con- 
trol gears is fitted, but, as pointed 
out, the seating accommodation is 
so arranged that any of the crew 
“an take charge if and when nec- 
essary. 

The elevator and aileron con- 
trol is shown in sketch Fig. 30. 
It consists of a tubular steel pillar 
mounted on a eranked cross bar 
at its foot. The ailerons are 
worked by cables passing over a 
drum on the wheel, whence they 
descend through fiber guides on 
the cross bar to another wheel 
mounted on a countershaft below, 
from which they are taken along 
inside the leading edge of the 
lower wing and finally over pul- Fic. 30 
leys up to the aileron levers on 
the top plane. The latter are 
partially concealed in slots let into the trailing edge of the 
wing. The upper and lower ailerons are connected by means 
of pin jointed tubular steel struts of streamline section. 

It will be observed from Fig. 30 that a locking device 
whereby the elevator control can be fixed in any desired posi- 
tion is fitted, and consists of a slotted link which can be 
clamped by a butterfly nut to the control lever. This link is 
hinged to a small bracket attached to the panel below the 
pilot’s seat. 

Fig. 31 shows the rudder control, from which cables are 
taken over pulleys and through housings in the nacelle and 
finally to the end of the fuselage. The crank rudder bar is 
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of light steel tube, and is arranged to be placed in the pivot 
box in either of two positions. It is furnished with light steel 
tubular hoops, which act as heel rests and are adjustable. A 
locking clip is fitted on the floor of the cockpit so that the 
rudder can be fixed in its neutral position. 
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A novel type of trimming gear is an interesting item of the 
control. Movement of the elevator control from the normal 
ipright position of the stick is made against the tension of 
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one of two springs which ean be alternately extended and 
relaxed by means of a winch connected to them, as shown in 
the diagram, Fig, 32. 


Normally these springs tend to bring 
the control stick back to a central 
position, in which the elevator lies 
flat, but if one of the springs is 
tensioned by winding up _ the 
winch in a clockwise direction, 
the position to which the stick 
will tend to come when released 
will be such as to set the elevator 
at a positive angle. This winch 
gear, which is illustrated in Fig. 
33, is mounted on the right-hand 
side of the nacelle, and is there- 
fore under the command of the 
pilot’s companion. 

The crank is furnished with a 
locking pawl, which engages with 
a ring of small holes bored in the 
plate of the winch. The steel 
springs used in conjunction with this apparatus are some 3 ft. 
long and about 34 in. in diameter. The inscription behind the 
winch reads: 

Nose heavy—Right wind. 
Tail heavy—Left wind. 
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Landing Gear—As might be expected, the landing gear on 
this machine is of massive proportions. Two vertical stream- 
line section wood-filled tubes descend from the center section 
wing spars, immediately under the engine, to a bridge piece or 
hollow girder made of welded steel. This is shown in Fig. 34. 
Through an oval hole in this girder a short axle carries two 
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Fig. 34. Main WHEELS witH Fasric Farrinc REMOVED 

965 150 mm. wheels (38 in. X 6 in.). These work up and 
down against the tension of a bundle of steel springs about 
¥% in. in diameter and made of wire approximately 7s in. 
thick. The steel girder is extensively pierced for lightness, 
and the edges of the holes are swaged inwards. The axle is 
prevented from moving sideways by plates, and is provided 
with short steel cables which act as radius rods and connect it 
to the front of the girder. The whole of the box girder is 
covered in with a detachable bag of fabric, which extends up 
to the small cross bar mounted immediately above the girder. 
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Mudguards are provided behind each landing wheel for the 
purpose of preventing any mud or stones dislodged by the 
wheels from coming in contact with the propellers. 











Fig. 35. Tam Skip 

From the front and rear of the box girder streamline tubes 
are taken to the ends of the main wing spars, where they abut 
against the nacelle, and these diagonals are further braced 
with streamline steel tubes. Both the vertical and diagonal 
tubes are held in split sockets so as to be easily replaceable if 
damaged. 

In addition to the four main landing wheels a fifth is 
mounted under the nose of the fuselage. This wheel is 760 
mm. 100 mm. (30 in. X 4 in.) It is mounted on a 
short tubular axle, which is capable of sliding up and down 
slots in its forks against a strong coil spring, and it is also 
eapable of a certain amount of lateral movement along its 
axle, also against the action of two small coil springs. 

The tail portion of the body is protected by a fixed skid 
made of wood but shod with a steel sole. This is arranged 
as shown in photograph Fig. 35, and is fitted with a small 
coil spring contained inside the body. 

Wiring—The whole of the wiring system on the machine is 
very neatly carried out. There are three main systems: 
firstly, the ignition wiring, which is contained for the most 
part in tubes of glazed and woven fabric; secondly, the heat- 
ing system, for which the wires are carried in flexible metal 
conduits; and, thirdly, the lighting system, in which a thin 
celluloid protective tubing is used. Wires are run from the 
nacelle along the leading edge of the upper planes to points 
level with the outermost strut. Here they terminate in a plug 
fitting placed behind a 
hinged panel. Apparently 
lamps are intended to be 
served by this circuit. 
Immediately in front of 
the pilot’s seat a univer- 
sally jointed lamp bracket 
is mounted on the outside 
of the nacelle. The exact 
purpose of this lamp is 
not known, as it could not 





illuminate any instru 
ments. 
Armament Both the 


forward and rear cockpits 
are furnished with swivel 
gun mounts earrying 
Parabellum machine guns. 
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These mounts consist of built-up 
laminated wood turntables working on small rollers, and 
earry a U-shaped tubular arm for elevation. This arm 38 
hinged to a plunger rod working through a cross head, and 
arranged so that the arm is normally pulled down flat on the 
turntable by a coil spring. The plunger ean be locked in any 
of a series of positions by means of a bolt operated by a hand- 
lever through a Bowden wire. A second lever allows the turn- 








191g 


r the 
’ the 


—-— = == Fb CF ee 


= 


June 15, 1918 


table to be locked at any desired 
point. A perforated sheet-metal 
shield protects the cross head 
and spring. Small shoulder 
ads are fixed on the turntables; 
of which that in the forward 
cockpit has a diameter of 2 ft. 
10% in., whilst in the rear the 
diameter is 3 ft. 04% in. 

The after-gunner is prevented 
from damaging the propellers 
by two wire netting screens sup- { 

, 4 
ported by tubular steel brackets, \ 
placed on either side of his cock- 
pit. (Fig. 36.) 

In addition to these two guns, 
provision is made for mount- 
ing a third in front of, and to 
the right of, the pilot’s cockpit, where it could be managed by 
his companion. For this purpose a clip is provided immediate- 
ly under the coaming of the nacelle, and the handle of this 
protrudes through a slot in the dashboard. The clip works 
on the eccentric principle, and appears to be self-locking. Its 
construction is shown in detail in Fig. 37. 

A rack for Verey lights is mounted on the outside of the 
nacelle, convenient to the pilot’s companion. 

Airspeed Indicator—Considerable interest attaches to the 
fact that this Friedrichshafen bomber is the first enemy 
machine brought down which has been found provided with an 
airspeed indicator. This is of the static type, embodying a 
Pitot head of the usual type. The indicator has a dial of 
large size, and is altogether a much more bulky instrument 
than any of a similar purpose used on British machines. An 
investigation of its mechanism is being made, 

Altimeter—This is of the usual type, reading to 8 kilo- 
meters. 

Level Indicator—This is a somewhat crudely made device, 
employing two liquid levels. The reading gives the pilot an 
exaggerated idea of the angle of roll. The glass tubes are 
sealed up, and contain a dark blue liquid. 

Revolution Counters—The dials give readings from 300 to 
1,600 r.p.m. The sector between 1,300 and 1,500 is painted 
black, and these figures are marked with luminous compound, 
as also is the indicating hand. The manufacturer is Wilhelm 
Morell, Leipsig. 

Air Pressure Gauges—These read from 0 to 0.5 kilograms 
per square centimeter. There is a red mark against the 
figure 0.25 ke. The manufacturer is Maximall Apparate 


Fabrik, Berlin. 
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Electric Thermometer Dial—This dashboard instrument con- 
sists of a box-type meter, the dial reading from 0 to 100° C. 
The figures 0 and 75 are accentuated by red marks. A switch 
at the side of the box, having positions marked 1 and 2, 
allows the temperature of either radiator to be read. 

Petrol Level Indicators—These are of the Maximall type, 
and employ a float immersed in a tubular guide in the tank. 
This float communicates its motion to a finger working over a 
circular dial, by means of a thin cord passing over pulleys. 
These are encased in pipes which are under the same pressure 
as the tank. 

Electric Heating Rheostat—This is marked Aus (off), 
Schwach (weak), Stark (strong). There are two separate 
resistance coils, enabling the rheostat also to perform the 
function of a change over switch. 

Wireless—The machine is internally wired for wireless, and 
the left-hand engine is provided with a pulley and clutch for 
driving the dynamo. Reference to Fig. 22 will show that 
this is designed to be mounted on a bracket carried by the 
outside front engine bearer strut, and that the engine fairing 
is molded to receive it. 

Bombs and Bomb Gear—At each side of the covered-in 
passage-way in the nacelle are bomb racks, capable of holding 
five 25-pounder (12 kg.) bombs. Underneath the nacelle are 
carried two large tubular frames, fitted with cradles of steel 
cable and furnished with the usual form of trip gear. These 
racks would, it is believed, be capable of supporting a 300 kg. 
bomb apiece. The bombs earried, however, evidently vary 
with the radius of action over which the airplane has to 
operate. 

It is from the inside of the front cockpit that the release 
of the bombs is conducted. There are seven triggers for the 
small bomb racks and two levers for the large bomb trips. 
The eables for this gear are carried under the floor, and are 
painted different colors for distinction. 

Fabric and Dope—Two entirely different kinds of fabric 
are employed in the Friedrichshafen machine. The wings 
are covered with a low-grade linen of the class which is em- 
ployed on most of the enemy machines. It is white in color. 
Compared with that of British fabries, the tensile strength is 
fairly good. 

The other fabric, which is applied to the body, tail planes, 
rudder, elevator, fin and landing gear, is apparently a cheap 
material much inferior to British fabrics designed for a similar 
purpose. This body fabric is dyed in a regular pattern of 
lozenges, the colors being hardly distinguishable from black. 
The dope is acetate of cellulose. 

In both eases the dope seems to be carelessly applied. 

















THREE-QUARTER FRONT VIEW OF THE F'RIEDRICHSHAFEN BOMBER 
Courtesy of the N. Y. World 











Consideration was given in this machine mainly to obtain 
sturdiness, maneuvering ability and vision. It ean also be 
used for primary gun work, since the rear seat is so situated 
as to allow mounting of guns on the rear pit rim and on top of 
the cabane. Care was also taken in streamlining all parts pos 
sible and this has been accomplished to such an extent that the 


The Model M.T.2 Lawson Biplane 








mahogany veneer forms the nose of the upper surface of both 
wings while false ribs are placed between the standard ribs 
from the spruce entering edge to the front spars. 

Between spars the ribs are braced by stringers while the 
bays are separated by square section spruce struts channeled 
out. 








usual trouble found in removing parts required for inspection 
is entirely dispensed with. 





The characteristics of the M.T.2 are approximately the 
following: 
Span, upper plane........ . 39 ft. 
a a ceckedaeetebecneeeae ; vide manta - s* 
i cee chads eke Fob 666604 Rea S OO HO caer shan 5 ft. 2 in. 
WP ere eee ites ecawenns 5 ft. 1 in. 
ee Set eeseaseseecuss -KedGeeeaE eae as ; Tr rre a 
EE ee re wre re, 
Pt eee ekh has ed ae Cees nenceenees se eceee ° coscookh Gee. 
Area, upper plane (including ailerons)......... canny .200 sq. ft. 
nS nn cae ha6 eee deecek eae ie evenceege Oe, 
rr ees wa dik koe need tee ce beet i Torre 6G 
rs he bcthew san dwe we he w 4a 


ceb aes 8 ft. 
-+.1,200 Ibs. 
. 1,900 Ibs. 


Weight, empty 
Weight, loaded... 
CE ED og oc cc esiee cee. 40-90 M.P.H. 
Climb in 10 minutes......... sae . 6,000 ft. 
EE EEE Pa ee metas fr. | 
Engine, Hall-Scott sect cae Bu 


Planes 

Both wings are in two sections, the top attaching by hinges 
to hinge plugs secured in the cabane and the lower to plugs 
secured to fittings and cross tie tubes in the body. 

The spars are of I-section spruce and are left solid at both 
internal and external strut attaching points and also whereve1 
any bolts attach such as for the wing and aileron hinges. The 
ribs are built of basswood webs, reinforced with fibre strips 
between lightening holes, and.spruce cap strips. Two-pl) 








THREE-QuUARTER FRONT VIEW 








Double wiring takes all drift strains while single wiring is 
used for truing up. 

The trailing edge is ash, excepting at the inner ends of the 
wings and outer ends of the ailerons where flattened steel tub- 
ing is used. The outer edges are of steam-bent white ash and 
slightly eurved in plan view to take the tensional pull of the 
cloth caused through the contraction of the wing dope upon 
its application. 

The lower wing is provided with handholds and running 
boards alongside the body. 

Both wings are connected by two pairs of interplane struts 
on each side of the body. These are of solid spruce and taper 
into eup sockets which are fastened to the wing strut plates 
by a neat bolt and nut. ‘The plates themselves are of the 
four bolt type whereupon the bolts clamp the spars and are 
prevented from sliding by blocks attached to the latter. 

The lift eables are all doubled and are all of 4% in. eable with 
the exception of the main lift and main landing wires, these 
being 5/32 in. 

The ailerons, fitted to the upper wing only, have a total 
area of 40 sq. ft. and work in conjunction with each other, 
being interconnected by cable guided through fairleads on top 
of the upper wing. Each is equipped with two sets of brace 
arms provided with shackles to take both brace and control 
cables. The control eables run through pulleys down to the 
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body where they connect to a chain and are seeured to each 
other as well. 

The cabane is entirely of steel. The legs are of streamline 
section welded directly to the connecting tube and further 
braced by corner plates. On the lower ends of the legs are 
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M.T.2 is equipped with the usual complement of instru- 
ments, including respirators for altitude work, and may also be 
equipped with the Lawson Detachable Heating Arrangement, 
and alongside of each seat are Pyrenes connected to tubes 
running forward to the motor section, which may thus be 
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Front ELEVATION 


resting plates which are so made to prevent any sliding and to 
also locate easily upon assembly. To carry the wings, bush- 
ings are welded in through each end of the connecting tube, 
which are provided to take the main landing wire terminals 
as well as the wing hinge plugs. Both front and rear ends of 
this tube are capped with streamline nose and tail pieces. The 
front legs of the cabane also earry the radiator bed plate. 


Body 


The longerons and vertical struts are of ash in 
front and spruce in the rear. The longerons are 
left solid their complete length while all struts, 
both vertical and horizontal, have been channeled 










flooded around the carburetors and gas tank in ease of fire. 

In front of the front pit and on top of the longerons a gas 
tank holding two hours’ fuel is mounted. 

The nose of the body is covered with an aluminum cowling 
which is slightly oval in form and is provided with air holes 
and inspection doors. The deck cowling is made in three sec- 
tions. The first ean be detached for inspection of the gas 
tank, while the second, which carries the pit pad- 
ding, can be replaced by a solid cowl in ease only 
the rear seat is used, thereby streamlining this sec- 
tion in. Back of the cowling a linen covered 
turtledeck of spruce is attached by means of 
hinges, which allows easy, inspection. 
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but left solid at all points of connection. Undercarriage 
Steel tubes fitted into sockets are used 
for horizontal struts back to the rear This consists of the usual V-type hav- 
pit and also to carry the load from the ing two 26” x 4” wheels mounted on a 
tail skid shock absorbers. specially heat-treated axle and sprung 

Owing to the constant section of both by rubber cord absorbers. The axle as 
longerons and struts in the rear part well as the spacer tubes are enclosed by 
of the body, all fittings are interchange- a streamline casing. 
able. The stern post is of tubing with The struts are of ash tapered into 
interchangeable fittings at upper and cup sockets at both ends where they are 
lower ends to take the longerons. Each bolted to lugs on the body and axle 
pit is reinforced with ash rims as well guide. Heavy cable bracing takes all 
as the tension wires to prevent any side strains. This gear can be entirely 
twisting effect caused by rapid maneu- dissembled within 15 minutes owing to 
vering either on the ground or in the air its simplicity. 
and it likewise acts as a protection in On the rear of the body and on a tube 
case of a “telescoping” landing. The tripod is a streamline ash tail skid uni- 
whole body is braced throughout by versally mounted. The universal is of 
double cables in the front sections and such a design as to entirely eliminate 
wire in the rear. PLAN any bending or breaking in ease of a 


The engine bed rails rest on top of an 
ash cross-member and are secured to this by U-bolts. The 
whole unit is braced by tubes fitted with plug ends which bolt 
directly to the bed and body fittings in such a manner as to 
entirely eliminate all wire bracing. 

Dual control is used while either are made demountable for 
any purpose intended. The lower ends of the control columns 
are connected to a main rocker shaft, mounted in large bear- 
ings on the floor. Directly under the front seat a sector with 
two grooves is mounted which carries two chains connecting 
to the aileron control cables. 

Just in back of the rear pit and mounted on the seat rails is 
4 cross rocker shaft which is equipped with a cantilever lever 
connecting to the rear control, by means of a universal joint, 
and two elevator rocker levers to which the control cables are 
secured by a universal attachment. 


side-swipe. By removing three bolts 
the entire tripod and skid are removable in case of a replace- 
ment. 
Tail Group 


This unit is constructed mostly of steel, the outer edges in 
all cases being entirely of tubing either left round or flattened. 
The stabilizer is of the double cambered type and is entirely 
of spruce framework with the exception of the edge. Two 
spars braced by box ribs and wire take all internal loads while 
the whole unit is carried below by streamlined tubes and above 
by cable running from the fin tube. 

The stabilizer is set at a negative angle of two degrees and 
measures 35” x 10’ 6”. — 

The fin is entirely of tubing welded together. This surface 
is 34” high and the same width as the stabilizer 
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To both of these 
surfaces are hinged 
the elevators and 
rudder respectively. 
The former are built 
up of pressed steel 
ribs of channel sec- 
tion and lightened. 
These are 281%,” 
wide and give a total 
span to the tail of 
12’ 1014%4”. The rud- 
der is 4 9” high and 
35 7/16” wide, non- 
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structed most of agh 
and spruce. 

This machine ag 
constructed at pres- 
ent is equipped with 
the Hall-Scott en. 
gine A.7A. model, 
driving an 8 9” 
propeller. However, 
being built for inter. 
changeability it ean 
be equipped with a 
200 hp. motor, and 

















balanced and con- 
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adapted for fighting 
purposes. 





The Spad Two-Seater Fighter 


The following particulars and illustrations, apparently from 
an official German report on the Spad two-seater, are pub- 
lished in Flugsport of April 10 and reproduced here from 
Flight: 

The Spad two-seater, which is herewith described, is marked 
B 6006, and is built under license in July, 1917, by the Air- 
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closer together than those of the lower wing, and the inter- 
plane struts converge somewhat upwards. The angle of 
ineidence of the upper plane is 2.8 deg. in the center, and 
2.5 deg. at the tip, while the lower plane has a uniform angle 
of 1.5 deg. The lift wires are in duplicate, and in order to 
reduce head resistance, the space between them is filled up 
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craft Works of Ad. Bernard in La Courneuve (Seine). In 
general design and in constructional details it resembles the 
single-seaters, but does not have the divided inner interplane 
struts usually found on these. It is built as an ordinary two- 
strutter. The spars of the lower wings are braced to the 
under-carriage from the point of attachment of the inner pair 
of struts. The upper wing, which runs right through, has a 
span of 11.22 m., and a chord of 1.53 m., while the lower 
wing has a span of 10.90 m. and a chord of 143 m. The 
gap is 1.335 m. and the stagger 0.4 m. There is no dihedral 
angle, but both upper and lower wings are swept back, the 
angle being 174 deg. In order to give a better view, the lower 
wings have been cut away near the body, and the upper wing 
has a cut-out portion in the center. The two spars are placed 
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with strips of wood. The landing wires are single. A drift 
eable runs, from the junction of the inner interplane strut to 
the upper front spar, to the point of attachment of the front 
under-carriage strut. The interplane struts, which are of 
streamline scetion, are made of wood. Their fittings are 
attached to a steel tube carried inside the strut. 

The spacing of the ribs is 190 mm. in the top wing and 
175 mm. in the lower wing. Between the ribs there are false 
ribs on the upper surface running from leading edge to front 
spar. The fabric is tacked to some more strongly constructed 
ribs, and is, in addition, stitched to ribs and to the wire 
forming the trailing edge. On the under surface, near the 
trailing edge, there are eyelets which serve to equalize the 
pressure and to drain any moisture out of the wing. Wing 











June 15, 1918 


and body covering are painted a _ yellowish white. 

Non-balaneed ailerons are hinged to false spars in the upper 
plane. They are operated by means of pull and push rods 
which rest in the lower plane behind the rear spars, and the 
movement of which is transmitted through cranks at the lower 
ends of the outer struts, to vertical struts pivoted to the lower 
surface of the aileron. 

The body, which is of the usua] construction, with four 
longitudinals, 28 x 28 mm., and tapering at the rear to 
24 x 24 mm., is rounded off top and bottom by formers and 
stringers. The longitudinals have a rectangular section, while 
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the vertical and horizontal body struts are spindled out to an 
I section, and are reinforced by plywood. A trap-door in 
the floor behind the observer’s cockpit provides access to the 
interior of the body. 

The stabilizing and control surfaces are of the usual Spad 
type. The tail plane, which runs right across the body, and 
has both sides cambered, is attached to the upper longitudinal 
at an angle of incidence of 0 deg. To its trailing edge, the 
divided elevator is hinged by means of a stee] tube. In order 
to reduce resistance, the cranks are placed in the center inside 
the body and vertical fin. 

The machine is provided with dual control. For operating 
the ailerons, the movement of the control shaft is transmitted 
by means of a lever, to a rocker supported in a partition 
between pilot’s and observer’s cockpits. The rods—which rest 
in the bottom wing—engage with a downward projection of 
this rocker. The observer’s control lever is in the form of a 
telesecopie tube, whose upper part is forced upwards by a 
Spiral spring, or pressed down when not in use, and held in 
position by a bayonet joint. When extended, its length 
measured from the pivoting point is 53 em., and when tele- 
Scoped it measures 36 em. The rudder bar in the observer's 
cockpit can be covered over with detachable covers, to guard 
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against accidental use. The V form under-carriage struts are 
made up of several layers of wood glued together, and the 
whole covered with fabric. Diagonal bracing is employed in 
both front and rear bays. The two stub axles rest between 
two cross tubes covered with fabric, and move in slots in the 
struts. The travel is 125 mm. The VEE type Hispano-Suiza 
engine, which develops about 200 hp. at 2,000 r.p.m., rests 
on engine bearers which are connected up to the body longi- 
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Section oF UPPER WING 
tudinals by means of transverse supports of three-ply wood, 
and angle pieces pressed out of aluminum. The two-bladed air 
serew is geared down, by means of gearing incorporated with 
the engine in the ration 4:3. The exhaust gases are carried 
away by collectors on each side of the body extending to 
behind the pilot’s seat. 
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Section or Lower WING 
A pressure petrol tank with a capacity of 140 liters forms 
the pilot’s seat, while a gravity tank holding 10 liters is 
mounted in the upper wing, between the spars. The oil tank, 
which holds 15 liters, rests on the floor of the body behind 
the engine. The bottom of the oil tank has pressed on it ribs 
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Section or Tart PLANE 


for cooling the oil. The fuel capacity is sufficient for a flight 
of about 2 hours’ duration. 

The radiator, which is provided with shutters, forms the 
nose of the body. A reservoir connected with the radiator is 
built into the upper wing in front of the front spar. Any 
steam or excess water is carried off underneath the body by 
means of an overflow and a pipe. 

The pilot’s seat, which as in all Spad airplanes is kept very 
narrow, is separated from the engine by a linen curtain. In 
front of it is a wind screen divided into three parts and framed 
in aluminum, 

In the observer’s seat are, in addition to the dual controls, 
two switches, one gas lever, and one lever for regulating the 
mixture, so that, apart from the gasoline controls, the observer 
can look after the engine. Wireless installation is not fitted, 
although antenne wires are provided in the body. 

The armament consists of a fixed Vickers machine gun 
mounted above the body, for the pilot. The gun is operated 
by a push-rod from the right hand cam shaft. The trigger 
is on the control lever. The observer is armed with two 
Lewis machine guns. coupled together. Six ammunition drums 
can be carried in the observer’s cockpit, suitable brackets being 
provided. 

The weight of the machine empty, but including the cooling 
water, was ascertained to be 765 kg. A notice on the rudder 
gives the useful load (poids utile) as 255 kg. and the fuel 
weight (poids combustible) as 120 kg. This gives a total 
weight of 1,140 kg. 








ITEM WEIGHTS LOADING 

Kg. Ke. 
MENSA Ee Renney wy eo tm 298.0 Pilot and observer........ 170.0 
COMME WHEE. 5 oko ccc se 33.0 | Armament .........++e0. 81.5 
. Reet eae 167.9 Instruments, etc......... 3.5 
Elevator and rudder...... 19.9 ae 120.0 
Ps nb dak eeualeicn 319.2 

375 
765 Unit weight of wings 167.9 :29.8 





= 5.64 kg./sq. m. 
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First Lawson Aircraft Factory, April, 1917 
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Third Lawson Aircraft Factory, April, 1918 


The Lawson Aircraft Corporation 
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The following detailed report on the design of the 8-cylin- 
der Mereédés engine, which has been issued by the British Air 
Ministry, is based on an investigation of the engine (No. 
23,003) taken from the German two-seater Albatros Biplane 
(G. 37) which was brought down by anti-aircraft guns near 
Armentiéres on May 12, 1917. This engine has been tested 
at the Royal Aireraft Factory and results of B.H.P. developed, 
gasoline and oil consumption, ete., during tests are given here- 
with, together with details of the engine design and the lead- 
ing particulars of the engine. Although this engine, accord- 
ing to reports, is now obsolete, the design having been 
abandoned in favor of the German standard six-cylinder 
vertical type, details and illustrations of the engine will no 
doubt prove of considerable interest, more particularly to 


The 240 hp., 8-cylinder Mercédés Engine 








Lubrication system, forced, multiple plunger pumps; gil 
temperature, 37.5° C. (test figures) ; oil consumption per hour, 
10.16 pints = 11.43 lbs.; oil consumption per B.H.P. hour, 
0.042 pint = 0.047 lb.; specific gravity of oil, 0.900. 

Type of carburettors, two, Mercédés, twin-jet; diameter of 
chokes, 0.945 in. = 24 mm.; bore of main jets, 0.078 in. =2 
mm.; bore of pilot jets 0.0197 in. = 0.5 mm. Fuel consump. 
tion per hour, 141.3 pints = 127.1 lb. Fuel consumption per 
B.H.P. hour, 0.582 pint = 0.524 Ib.; specifie gravity of fuel, 
0.720; inside diameter of induction pipes, 2.125 in. = 54 mm, 

Type of magnetos, two Bosch H.L.8. Firing sequence of 
engine, propeller, 1-3-2-4-8-6-7-5. speed of magnetos, engine 
speed; magneto timing in degrees early full advance, 30° 
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GENERAL ARRANGEMENT OF THE ENGINE 


those interested in the design of the special engines used for 
airship work. 

In its general details this engine follows closely the design 
of the 160 hp. Mereédés engine as regards the construction of 
the cylinders, pistons, valve gear, ete., and also in the lubrica- 
tion system. It is therefore very similar to the 160 hp. engine, 
with an extra pair of standard cylinders and a massive 
propeller shaft reduction gear, and the necessary alterations 
to the design of the crankshaft and the induction system. 


Engine Data 


Number and arrangement of cylinders, eight, vertical 
separate; bore 5.51 in. = 140 mm.; stroke 6.30 in. = 160 mm.; 
stroke/bore ratio 1.142 :1; area of one piston 23.84 sq. in. 
153.9 sq. em.; total piston area of engine 190.83 sq. in. = 1231 
sq. em.; stroke volume of one cylinder, 150.28 cu. in. = 2463 
cu. cm. Total stroke volume of engine 1202.24 ecu. in. = 19704 
cu. em. volume of clearance space, 40.30 cu. in. = 660 cu. em. 
Total volume, clearance volume, 4.73 : 1. 

Max. B.H.P. and speed, 287 B.H.P. at 1750 r.p.m.; Normal 
B.H.P. and speed 242 B.H.P. at 1350 r.p.m.; Piston speed at 
normal speed 1418 ft. per min.; brake mean pressure at normal 
speed, 118 lb. sq. in.; eu. in. of stroke volume per B.H.P., 
4.97 eu. in. Sq. in. of piston area per B.H.P., 0.788 sq. in.; 
B.H.P. per eu. ft. of stroke volume, 348.0; B.H.P. per sq. ft. 
of piston area, 182.7. 

Direction of rotation of crank, 


anti-clockwise, facing 


propeller; direction of rotation of propeller, left hand tractor; 
normal speed of propeller, 977 r.p.m.; ratio of crankshaft 
speed to propeller speed, 1.382 :1; type of gear reduction to 
propeller, Spur gear. 
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Inlet valve opens. Degrees on erank, 2° late. Inlet valve 
closes. Degrees on crank, 51° late. Diameter of inlet valve 
(smallest diam.) = d, 2.677 in. =68 mm.; Lift of inlet 
valve = h, 0.450 in. = 11.4 mm. Area of inlet valve opening 
(xdh), 3.780 sq. in. = 24.40 sq. em. Mean gas velocity through 
inlet valve at normal speed, 149.5 ft. per sec.; clearance of 
inlet tappet, 0.012 in. = 0.305 mm. 

Exhaust valve opens. Degrees on crank, 52° early. Exhaust 
valve closes. Degrees on crank, 16.5° late; diameter of ex- 
haust valve (smallest diam.) = d, 2.677 in. = 68 mm.; lift 
of exhaust valve = h, 0.412 in. = 10.48 mm.; area of exhaust 
valve opening (xdh), 3.460 sq. in. = 22.4 sq. em.; clearance 
of exhaust tappet, 0.018 in. = 0.457 mm. 

Weight of engine complete, without water, fuel or oil, 900 
lb. (ineluding exh. manifold and propeller hub); weight per 
B.H.P., 900/242. 3.72 lb. per B.H.P.; weight of exhaust 
manifold, 19.5 lb.; weight of oil carried in engine, 17 pints 
= 19.13 lb.; weight of fuel per hour, 127.1 lb.; weight of oil 
per hour, 11.44 lb.; total weight of fuel and oil per hour, 138.5 
lb.; gross weight of engine in running order, less fuel and oil, 
1057 Ib. (ineluding cooling system, 242 >< 0.65 Ib.) ; weight 
per B.H.P., 1057/242. 4.37 lb. per B.H.P.; gross weight of 
engine in running order with fuel and oil for six hours, 1971 
lb. (tanks at 10 per cent of weight of fuel and oil) ; weight 
per B.H.P., 1971/242, 8.15 lb. per B.H.P. 

Delivery of water pump at 1350 r.p.m. of engine, 91 gal. 
per min.; water jacket capacity of one cylinder, 1280 cu. cm; 
ratio of water pump speed to crankshaft speed, 1.5: 1; water 
temperature at inlet, 65° C. Water temperature at outlet, 
78° C.; diameter of water pump inlet and outlet, 1.37 ™ 
= 35 mm. 
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General Analysis of W eights 


No. Av. Unit Weightof Percent. 
Per Weight om ete Set of Total 
n Lb. Weight. 


Description of Part. Set. in Lb. 
cylinders (DATE) .ccccccsecseces 8 19.25 154.00 17.111 
Pistons complete with rings and : a 

gudgeon pins ...........-. -. 8 6.85 54.80 6.088 
Connecting rods complete with 

floating bushes ............. 8 5.00 40.00 4.444 
Valves, inlet and exhaust complete 16 1.312 20.992 2.332 
Crankshaft, with floating bevel a 

Po) eee 1 94.50 94.50 10.500 
Camshaft and case with half com- : 

pression gear ....-++++-+ee+s 1 60.00 60.00 6.666 
Reduction gear (large) with pro-- 

peller shaft and bearings com- 4 

plete ..ccccsescccccsccceces 1 45.00 45.00 5.000 
Reduction driving gear on cam- 

shaft, complete with bearings 

and thrust race............. 1 23.25 23.25 2.583 
Base chamber (top half)....... 1 103.75 103.75 11.527 
Base chamber (bottom half).... 1 113.00 113.00 12.555 
Carbureters, complete.......... 2 8.00 16.00 1.777 
Induction pipes, complete....... 2 7.25 14.50 1.611 
Oil pump, complete............ 1 12.50 12.50 1.388 
Water pump, complete......... 1 9.00 9.00 1.000 
Vertical driving shaft, including 

magneto driving bevels and 

counting. GE voc cococccoes 1 12.50 12.875 1.430 
Propeller hub, complete........ 1 17.875 17.875 1.986 
Magnetos .....---eescecccsese 2 17.25 34.50 3.822 
Ignition wiring. complete....... 2 2.50 5.00 555 
Exhaust manifold ............. 1 19.5 19.5 2.166 
Miscellaneous parts ......+.+... «. in 48.958 5.439 


900.00 100 


Total weight of complete engine. .. 

= . During calibration tests at the 
, © Royal Aircraft Factory, the en- 
© gine showed a very good general 
performance, developing a maxi- 
mum of 286 B.H.P. at 1750 
r.p.m., and an average of 242 
| B.H.P. at a normal crankshaft 

. ' speed of 1350 r.p.m. 


Summary of Test 


Average gasoline consumption 
9 ; per hour, 141.3 pints. 

Average gasoline consumption 
per B.H.P. hour, .582 pints. 
‘ Average oil consumption, .042 
pints/B.H.P. hour. 

Oil temperature, 3714° C. 

G Max. B.M.E.P. at 1110 r.p.m., 
120 lb. /sq. in. 

Average B.M.E.P. at 
/ r.p.m., 118 lb./sq. in. 

Compression ratio, 4.73: 1. 

Water pump delivery at nor- 

mal engine revs. against a pres- 





1350 














sure of 2 lb. per sq. in. = 91 
gal. min. 
q The total weight of complete 








engine, dry, including propeller 


SEcTION OF CYLINDER hub and exhaust manifold = 900 


AVIATION 
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lb., equivalent to 3.72 lb. per B.H.P. An attempt was made 
to throttle the engine below 900 r.p.m., but the running was 
irregular. 

During a power and consumption run of one hour’s dura- 
tion an average of 267 B.H.P. was developed, at an average 
speed of 1550 r.p.m., and at an average gasoline consumption 
of 155 pints per hour = .582 pints per B.H.P. hour. 




















ALBATROS BIPLANE FITTED WITH AN 8-CYLINDER MERCEDES— 
THE REDUCTION GEAR IS CLEARLY VISIBLE, AS IS THE CUT- 
AWAY OF THE AIR ScREW, SO SHAPED TO ALLOW 
FOR THE NOSE FAIRING 


Oil consumption = 10.10 pints per hour = .042 pints per 
B.H.P. hour. 

Water temperature, inlet = 65° C.; outlet = 78° C. 

This test should not, however, be taken as representing the 
normal performance of the engine, as the average speed at 
which it was run, namely, 1550 r.p.m., is higher than that 
which would be obtained for any length of time in the air. 





Machine Guns for 


The Browning machine gun has successfully undergone a 
test to determine its value for use with aircraft. This is one 
of three types of machine guns with which the rate of fire can 
be so synchronized with the revolutions of the propeller of a 
tractor airplane that the gun can be fired by the pilot of a 
combat plane through the revolving blades. Firing in that 
fashion, it is necessary to aim the machine gun by steering the 
plane directly at the target. The direction of the plane gives 
direction to the fire, and the pilot can fire the machine gun 
while controlling the plane. 

Airplane propellers revolve at from 800 to 2000 r.p.m. The 
machine gun is connected with the airplane engine by a me- 
chanical or hydraulic device, and impulses from the crank- 

t are transmitted to the machine gun. The rate of fire of 
the machine gun is constant, and its fire is synchronized with 
the revolving propeller blades by “wasting” a certain per- 
centage of the impulses it receives from the airplane engine 
and by having the remaining impulses trip or pull the trigger 
80 that the gun fires just at the fraction of the second when 
the propeller blades are clear of the line of fire. 

The pilot operates the gun by means of a lever which con- 
Tols the circuit and allows the impulses to trip the trigger. 

e test given the Browning gun was severe. A gun was 


American Aircraft 


mounted on the frame of an American combat plane and con- 
nected with the airplane engine. The test was conducted on 
the ground, and in place of the propeller a metal disk was 
attached to the crankshaft. The Browning gun was then re- 
quired to register hits on the metal disk as it revolved at vary- 
ing speeds from 400 to 2000 r.p.m. The slightest “ hang fire ” 
or delay in action on the part of the gun would have been 
shown by the failure of the bullets to hit precisely on the spot 
on the disk representing the center of the zone of fire. The 
gun functioned perfectly. 

The Browning gun to be used with aircraft is the heavy type 
with the water jacket removed. 

Besides the Browning, the United States will also employ 
the Marlin Aireraft gun as a synchronized weapon. Several 
thousand of these have been manufactured and the gun is 
in quantity production. 

The Lewis Aircraft machine gun is used by the British, 
French and American forces, but for a different purpose. In 
a two-seated combat plane, fixed machine guns are mounted 
forward to be operated by the pilot, and flexible guns are 
mounted to be operated by the observer in the rear seat of the 
plane. The observer operates Lewis guns on flexible mounts, 
firing to right or left of the plane. 








The C.V Model 


The model C.V L.V.G biplane belongs, as its serial letter 
indicates, to the all-purpose class of airplanes. The model here 
reviewed was built by the Luft-Verkehrs Gesellschaft. 

The principal characteristics gf the model C.V L.V.G. bi- 
plane and of the preceding types of this make as well as of 
the model C.I[V Rumpler biplanet may be gathered from the 
following comparative tables: 
















L.V.G. Biplane’ 


The lower plane is similar in outlay to those used on the 
D.F.W., the Rumpler C.IV, and the Albatros C.IV, namely 
the tips are rounded off to a greater extent at the trailing 
edge than at the leading edge. (This is incidentally the 
classic Blériot wing shape, which is nowadays still employed 
on the British B.E. airplanes.—Ed.) 

The chord of the upper plane is 1.74 m., that of the lower 

































The model C.V L.V.G. biplane has an all 
around poorer performance than the Rumpler 
C.IV; its climbing speed is 4000 m. in 35 
minutes and its roof only slightly exceeds 5000 
m. The horizontal speed is 164 km. at 2000 m., 
160 km. at 3000 m., and 150 km. at 4000 m. 


—_ —_——_—__—— 











Planes—The upper and lower planes are 
both set at a transverse dihedral, but there is no 
stagger nor sweepback. The dihedral of the 
upper plane is 1 deg., that of the lower plane, 
2 deg. 

The trailing edge of both planes is flexible. 
The ribs are spaced about 0.40 m., with inter- 
mediate false ribs. The angle of incidence 
varies across the planes as follows: 


deg. 
deg. 
des 
deg. 
dew 


deg. 


Ribs 1 to 
Ribs 3 to 
Rib 10.. 
Rib 11.. 
Rib 12. 
Rib 13.. 


9 


9 


116 


5 
116 
: 

The upper plane has a trapezoidal form, with 
rounded corners, and carries balanced ailerons 
of the overlapping type, somewhat similar to 


FRONT ELEVATION 
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TaBLe I. Comparative TABLE OF snious L.V.G. BIPLANES rasie I]. Comparative TABLE OF THE Move. C.V L.V.G. aNp THE MopeL 

ee! ER eae i C.1V Rempvier BripeLaNnes 
C.i C.1V C.V Rumpler L.V.G 
Span (upper).. 12.85 m 13.60 m. |} 13.62 m. Span (upper | 12.60 m 13.62 m. 
Span (lower)........ 11.35 m 12.00 m. | 12.85 m Span (lower 12.10 m 12.85 m. 
Overall length. 8.10 m 8.60 m. | 8.10 m. Overall length 8.40 m 8.10 m. 
Overall height... ... 3.00 m 3.10 m. 3.20 m. Overall height 3.25 m 3.20 m. 
| ee 37.60 sq.m. | 40.00sq.m. | 42.70 sq. m. Wing area. | 33.50 sq. m 42.70 sq. m 
Weight, empty........... 845 kg. | 900 kg. 920 kg Weight. empty.. | 1010 kg 966 kg. 
Horsepower....... 175 |} 235 | 22 Horsepower 260 or 250 225 
Engine....... Mercédés | Mercédés | Benz Engine Mercédés or | Benz 
Maybach 


plane, 1.59 m. The gap is 1.74 m. at the body, 
and 1.66 m. at the outer interplane struts. 
Two pairs of the latter are carried on either 
side of the body; they are made of wood and 
have a streamline shape of 0.105 m. in the 
minor, or transverse axis. Owing to the differ- 


Be ee ee 


ent dihedral embodied in the upper and lower 
planes the inner and outer interplane struts 
have not the same length, that of the inner pairs 
being 1.59 m., and that of the outer pairs 
1.635 m. 

The cabane struts are in the form of an NX, 
slightly inelined toward the rear, and converg- 
ing at the center section, to which the upper 
planes are fixed. The center section is unusual- 
ly small, being only 0.12 m. in width. ; 

The total wing area is 42.90 sq. m., whieh is 
apportioned as follows: upper plane, 23.73 84 
m., lower plane, 19.17 sq. m. 

The aileron control cables are led through the 
lower plane. ; 

Tail Plane—The form of the tail plane 8 
very similar to that of the Albatros pursuit bi- 
planes, being roughly semicircular in shap*% 











tion. The ailerons are hinged to the plane by 
Q.D. eyebolts held in place by a key and a spiral spring. 





* Translated from L’Aerophile 
+ Described in the March 15, 1918, issue of AVIATION AND AERONAU- 
TICAL ENGINEERING. 
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those of the Gotha biplanes. The span of the i ot 
ailerons is 2.61 m.; the chord varies from 0.53, r - with cut-off tips, to allow for the balanced por 
at the root, to 0.75 m. at the overlapping por- —_— tion of the elevator. The leading edge of the 


tail plane is however much thinner than that of 
the Albatros D. It is noteworthy that while this tail plane 8 
cloth covered and has a frame of steel tubing which is attache 
to the body in the conventional manner, the vertical fin is built 
up eut of the body and is plated with three-ply wood. 
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Elevator—This is of the balanced type, with overlapping 
triangular portions fitting into the cut-out provided on the 
tail plane. The overall span is 3.04 m., and the maximum 
ehord, 0.65 m. The triangular portions have a base of 0.39 m. 
and a height of 0.39 m. The edges of the tail plane are rein- 
forced to prevent vibration. 

Vertical Fin and Rudder—tThe vertical fin is, as has been 
said before, made integral with the body, that is, its frame is 
simply an excrescence of the body bulkheads. Like the body, 
the vertical fin is cov- 
ered with veneer, but 
the rudder, which is 
balanced in a manner 
similar to that of the i000) {aaa 
elevator, has a frame a 
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e haust collector has the form of a slightly curved vertical 
chimney. 

The air screw is a Garuda and has a diameter of 3.04 m.; 
it is fitted with a nose cap. 

The radiator is of the honeycomb type and contains 35 liters 
of water. It is fitted to the upper plane, where it is held in 
place by two struts abutting against the forward cabane struts. 

The amount of cooling surface exposed to the air stream 
is regulated by a sturdy linen curtain which is controlled from 
the pilot’s seat and can 
be made to cover a 
greater or lesser radi- 
ation area. This sys- 
tem of radiation con- 
trol is apparently 





of steel tubing, and is 
covered with fabric. 

The overall height 
of the rudder is 1.068 — 
m.; its depth is 1.15 
m., including the bal- 
anced portion. The y 
fin is reinforced on 
the edges like the tail 
plane. The control cables run partly within the body and also 
within the tail plane. 

Body—The body is of approximately rectangular eross- 
section, with a turtle back and slightly rounded under face. It 
is built up of bulkheads and is covered with highly polished 
three-ply wood. 




















Q. D. Bour Usep in THE AILERON HINGES 

The pilot cockpit is situated next to the engine and is of 
oval shape, with the major axis in the longitudinal axis of 
the machine. A synchronized Spandau machine gun is fitted 
to the right of the engine; it is operated by a Bowden cable. 

The after cockpit is very close to the pilot cockpit, and is 
fitted with a gun ring of 0.86 m. diameter which mounts a 
Parabellum machine gun. 

















THREE-QuaRTER Front View FROM BELOW 


Engine and Air Screw—The engine is a 6-eylinder Benz, of 
the vertical, water-cooled type, which develops 225 hp. Two 
main fuel tanks, of 249 liters total tankage, are fitted in the 
body; a small auxiliary tank is mounted on upper left wing. 
The fuel supply insures a flight endurance of 314 hours, 

The cylinder heads, whieh protrude from the body, are 
covered with a quick-detachable cowling of sheet metal; the 


more satisfactory, be- 
cause more simple 
and rational, than the 
system operating on 
the principle of the 
Venetian blinds. 

Undercarriage—This 
is of the usual V-type 
and is built up of 
streamlined wooden struts. The axle is of the continuous 
type and is enclosed in a wooden fairing; rubber bands serve 
as shock absorbers. 

The tail skid is of wood and is reinforced with four steel 
leaves of 2 mm. thickness. 

Camouflage—The camouflage scheme of this machine is the 
following: the upper face of the planes and of the tail plane 
and elevator is painted light green and lavender, while the 
lower face of these surfaces is painted light blue.’ 

The model C.V L.V.G. biplane appears to be destined in 
particular for photography work, for there is an aperture in 
the floor of the body for passage of a camera. No bomb gear 
was found on this machine. 
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Kite Balloon Work. 


According to The Aeroplane it was not until the early 
months of 1915 that the Kite Balloon division of the R.N.A.S. 
came into being. When the demand for observation balloons 
for the Dardanelles operation came through in March of that 
year the Royal Navy was able to send out a completely equip- 
ped Kite Balloon Section in a specially fitted steamer. The 
vessel, the “ Manica,” a converted tramp, which arrived just a 
month after the demand was made, immediately proved the 
value of the unit. Within three days a Turkish camp was 
shelled under the direction of the kite balloon, and the oc- 
cupants thrown into confusion; while in the following week 
the “ spotter” directed fire on the Gaba Tepe position, which 
resulted in the destruction of the barracks. 

However, the triumph came before April was out, for from 
their aerial perch the observers spotted, lying quietly in the 
water on the other side of the Peninsula, out of sight of our 
warships, a large Turkish transport. The transport apparent- 
ly considered herself quite safe. H.M.S. “ Queen Elizabeth ” 
was operating near by the balloon ship, and the bearings of 
the Turkish vessel were given her. The first shot fell short. 
By this time the other ships near by were beginning to take an 
interest in what was happening to “ Elizabeth’s” invisible 
target, which was lying nine miles the other side of the 
Peninsula. A second shot went nearer the mark. Again, the 
direction was corrected, and a third heavy projectile screamed 
overland. By the telephone wire of the kite balloon came the 
words, “ Got her. She’s sinking by the head.” 





Aeronautical Patents 


GRANTED MAY 7, 1918 
1,264,937—To Otton E. Iligan, New York and Carl Iligan, Corona, 
N. Y. Flying machine. , 
,264,968—To Gustave Nordstrom, Winnipeg, Manitoba, Can. Auto- 
tomatic steering and stabilizing apparatus for aircraft. 


— 


1,365,302—To Adophe Clement-Bayard, Levalioi$-Perret, France, 
Dirigible of the rigid type. 

1,265,638S—To Thomas M. Finley, Westplains, Mo. Aerocruiser. 

1,265.638-—To Thomas M. Finley, Westplains, Mo. Plane for airships. 
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Flight, May 23, 1918 

The Austrian Berg Pursuit Biplane—Simplicity appears to 
be the keynote of design in the Austrian Berg pursuit biplane, 
both as regards aero-dynamic and structural design. The 
machine has every appearance of being designed chiefly with a 
view to rapidity of production, but this has been attained by 
a studied simplicity of detail rather than by any scamping in 
workmanship. The latter is really quite good, and possibly 
better than that of many German machines. 

In this machine the top plane obstructs the view of the pilot 
only to a small extent; this has been accomplished not so much 
by reducing the interplane gap as by making the body very 
deep and placing the pilot fairly high inside the body. Extra 
depth of the body is mainly provided by a considerable deepen- 
ing of the turtle back, as may be seen in the accompanying il- 
lustration. 

The body is covered with three-ply wood, but, unlike the 
Albatros C. V, the internal structure of the Berg is built up 
of only four longitudinals, there being no intermediate 
longitudinals. The turtle back has roughly the shape of a 
man’s head and shoulders, the object being obviously to 
streamline the pilot’s head without obstructing the view to any 
great extent. Except in front, about the cockpit, the turtle 
back does not cover the whole width of the flat top of the 
body, but comes to a vertical point in front of the vertical 
fin. 

The cockpit is very comfortable, the deep top efficiently 
sereening the pilot’s face, while by leaning his head slightly the 
pilot can easily look past the nose of the machine, so that 
there is really no blind spot beyond a few yards ahead of the 
airplane. The fact that the chord line of the upper plane 
passes through the pilot’s line of vision renders the view for- 
ward and upward particularly good. 

A point of minor importance, yet worthy of consideration, 
is furnished by the arm rests which are fitted to the pilot’s 
seat and enable the pilot to rest one arm while working the 
control lever with the other. On a long fight this arrangement 
would seem very commendable from the viewpoint of comfort. 

The controls consist of a universally mounted lever and a 
foot-bar. The control lever is forked around a longitudinal 
rocking shaft and oscillates forward and backward for 
operating the elevator. This fore-and-aft movement of the 
control lever is limited by appropriate anchor wires, which has 
the effect of preventing damage to the elevator when the ma- 
chine is on the ground. 

The ailerons are operated from the control lever by a vertical 
erank, pointing upward, to which they are connected, by means 


of positive cables. These cables are attached to the ailerons 
by means of cranks resting in slots in the planes, to which th 
are so fitted that it is the return cable which pulls the wing 
flap down. 

The rudder bar is of the T-type, that is, the control cables 
are attached to a crank projecting forward at right angles to 
the foot bar. The foot guards consist of two layers of spiral 
springs. 

The engine, a 200 hp. Austro-Daimler, which is shown re- 
moved in the accompanying sketch, appears to have been 
totally enclosed by a cowling. The engine bed consists of two 
bearers made of three-laminated wood, which are mounted on 
four transverse partitions. The armament consists of two ma- 
chine guns fitted with interrupter gears. 

The wings are of equal span; the top wing is notable for 
having a distinet reverse curvature, beginning behind the rear 
spar, and presenting a considerable area of concave surface. 

The tail planes are built of steel tubing throughout. The 
stabilizer is chiefly remarkable for its double curvature, which 
section is attained by bending the single tubes forming the 
ribs to the desired curvature. 


L’Aerophile, April 1-15, 1918 

The A.E.G. Three-Seater—Two German airplanes of A.E.G. 
three-seater, bombing model recently made a forced landing 
within the French lines. 

The A.E.G. three-seater is a twin-engined biplane of 18 m. 
upper, and 17.30 m. lower span. Its overall length is 9.80 m. 
and its wing area 75 sq. m. The power plant consists of 
260 hp. 6-cylinder Mereedes engines which actuate airscrews 
of 3.10 m. diameter and 2 m. piteh. The fuel supply is carried 
in three tanks having a total tankage of 300 liters; two of 
these are auxiliary tanks of 50 liters capacity each. The 
endurance of the machine is about four hours. 

The machine is entirely built of steel, including the wing 
frames. The wings have a slight sweep back, no stagger, and 
only the lower wing is set at a transverse dihedral. Only 
the upper plane carries ailerons; these are of the balanced 
type. The body is remarkably short and squat in appearance. 

The armament consists of two machine guns which are 
mounted on the forward and after cockpits on gun rings. The 
after gun ean be shifted downward to fire through a trap 
door fitted in the body. Eighteen 12% kg. and seven 50 kg. 
bombs are normally carried by this machine—that is a total 
of about 500 kg. 

The horizontal speed, fully loaded is about 150 km. 

Both of the captured machines earried three parachutes. 




















THREE-QUARTER REAR VIEW OF THE BERG Pursuit BIPLANE 
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News of the F ortnight 


Ryan Favors Aeronautical Advertising 


In view of the misunderstanding regarding the advertising 
of aeronautical materials and supplies that many manufactur- 
ers have labored under, the opinion printed below from John 
D. Ryan, director of aircraft production, is of special interest. 
From the reading of this letter, it will appear that no ban is 
placed on advertising by the fact that a manufacturer is a 
eontractor for the United States Government, or that he is 
engaged in executing orders for the Air Services. The only 
restraint is in devulging information that might be of value 
to the enemy, such as no patriotic manufacturer or publisher 
would allow to be printed. Mr. Ryan’s letter follows: 


THE ArRcRAFT Boarp, 
WasHINGTON, D. C., 
May 29, 1918. 
Mr. GeorGE NEWBOLD, 
Care AVIATION AND AERONAUTICAL ENGINEERING, 
New York City. 
Dear SIR: 

I have given some thought to your communication of May 
23, 1918, regarding advertising by manufacturers making 
aeronautical material for the War Department. The purpose 
of Article XX in the aeronautical contracts, prohibiting the 
exploitation of the product manufactured, was two-fold, 
namely—to prevent information of military value from fall- 
ing into the hands of the enemy and to insure the Government 
against interruption of production by disaffected persons 
from a too widely disseminated knowledge of the exact local- 
ities where the work was proceeding. At the outset it would 
seem that both of these considerations were of sufficient im- 
portance to warrant the restriction. 

As the work progressed some publicity has necessarily been 
given to the matter. The rule might well be relaxed as to the 
second consideration noted above; it could hardly be relaxed 
as to the first consideration. It is not, however, the intention 
of Article XX to prevent all advertising by contractors. There 
has been, as far as I am informed, no restriction put upon 
manufacturers from advertising the fact that they are manu- 
facturers of aircraft material and that they are contractors 
to the United States Government. In fact, such advertise- 
ments appear constantly in aeronautical journals, and, as far 
as I am advised, without objection from the War Department. 
It would not be proper for the manufacturer to advertise the 
quantities or types of articles which he is making for the War 
Department. If he desires to advertise more than the fact that 
he is a manufacturer of aircraft and that he is a contractor 
to the United States Government, then he should submit the 
material he desires to publish to this office, and I ean assure 
you that such liberality will be had in the rulings as will be 
consistent with the public safety. 

Advertising expense is excluded as an element of cost in 
cost plus contracts, and I think properly so. For the present, 
at least, I do not see how the Government can receive any ade- 
quate return from the advertising of contractors, and, while 
that is the ease, I do not see how there would be any justifi- 
cation for paying out public moneys to meet the same. 

_ We want the cooperation of the trade journals who are 
interested in this matter, as we want the cooperation of the 
American people in the important and difficult task we are 
attempting to perform. 

_ Articles other than advertising, which you desire published 
im respect to the development of aircraft designed to aid the 
accomplishment of this work, will have our earnest and prompt 
consideration. 

Very truly yours, 
(Signed) Jonwn D. Ryan, 
Director of Aircraft Production. 


Air Raid Precautions 


Following the appearance of enemy submarines on the 
Atlantic coast steps were promptly taken by the city authori- 
ties of New York to anticipate the possibility of air raids by 
machines possibly carried on board the U-boats. 

olice Commissioner Enright after consulting with military 

and city authorities ordered all display lights, advertising 

Signs or specia] illuminations throughout the city, including 
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the seashores, discontinued until further orders. This, how- 
ever, did not inelude city lights. In official buildings and 
dwelling houses where lights are used, shades had to be drawn 
wherever possible to do so. 

The order was despatched to all stations and preparations 
hastily made for its immediate enforcement. The city has 
now become darker than it was in the fuel saving days. 

The following statement was also issued by the Police 
Commissioner : 

“The Police Department desires to notify all residents of 
this city, through the press, that in the event of a raid on this 
city by enemy airplanes the following signals will be given: 

“Siren horns or whistles will be sounded continuously for 
ten minutes. When this signal is given every one should 
immediately open the windows of their homes or offices and 
go at onee to the cellar of the premises. After the danger has 
passed a signal will be given by short blasts of siren horns or 
whistles at intervals of one minute each for a period of 
twenty minutes.” 

New Air Service Insignia 

The reorganization of the Army Air Service as a separate 
braneh of the War Department is emphasized by the adoption 
of new collar ornaments for officers and enlisted men of the 
Air Service. 





The new insignia for officers, which takes the place of the 
crossed flags of the Signal Corps, is published for the first 
time in the accompanying eut. The perpendicular propeller 
measures 1 inch in height, which is the standard height of 
the collar ornaments of other branches of the Army. The 
wings measure 1%4 inches from tip to tip. The propeller 
will appear in silver while the wings are bronze. 

A regulation size bronze button showing the same design on 
its face will be worn by all enlisted men on one side of the 
collar, while on the other side the bronze U. S. will be worn. 

The new hat cord of the air service will be green and black. 

Col. R. E. Wyllie of the General Staff of the Army is the 
officer who selected the new Air Service Ornaments. 


Secretary Baker Visits Standard Plant 


On June 6 Secretary of War Baker paid his first visit to an 
airplane factory. Returning from New York to Washington, 
Secretary Baker decided to see an aircraft factory for the 
first time. Notwithstanding the fact that he spends millions 
on aireraft for the Government, he had never seen an aircraft 
factory. 

Mr. Baker visited every part of the plant of the Standard 
Aireraft Corp., Elizabeth, N. J., including the engineering 
laboratory and other departments which are guarded with 
much seerecy. 

Some thirty e~ecutives of the factory were called by Harry 
B. Mingle, president of the Standard Aireraft Corporation, to 
meet the Seeretary. 

Everybody else in the plant then wanted to see and hear 
the Secretary, so an outdoor meeting was arranged and mes- 
sengers summoned the workers. When they assembled Mr. 
Baker told them something of his experiences at the front. 


The Dragon Is Out 


The Dragon is the name of a new publication that has been 
issued by the Fafnir Bearing Co., New Britain, Conn. 


To Foster Irish Linen Trade 


United States Consul Hunter Sharp at Belfast, Ireland, 
reports that the Irish Linen Corp., an association “ to promote 
the consideration and discussion of all questions affecting the 
Irish linen industry” has filed an application for registration 
as a limited liability, no profit organization. 
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New Coastal Air Stations 

Since the annual Army Appropriation Bill was passed by 
the House requests for additional appropriations, totalling 
$164,491,457, have been made by the War Department. 

Of the latter amount $16,000,000 is specified for establishing 
sixteen balloon and seaplane stations, thirteen of which it is 
proposed to-establish on the Atlantie seaboard and three on 
the Gulf coast. 


$100,000,000 Airplane Manufactory 

At the request of John D. Ryan, in charge of aireraft pro- 
duction, Senator Chamberlain, Chairman of the Committee on 
Military Affairs, June 10, introduced a bill for the creation 
of a $100,000,000 corporation to handle airplane construction. 

The intention of the measure is to speed up still further the 
production of airplanes for the American Army and to put the 
whole matter on a strictly business basis. Under Senator 
Chamberlain’s bill, the new corporation is to be Government 
controlled, and is to have the most complete charge of aviation 
from the production angle. 

One of the purposes of the corporation will be to synehron- 
ize the activities of aireraft builders here and abroad so that 
the needs of the American and foreign builders for materials 
produced or parts fabricated in the United States can be 
known sufficiently in advance to insure regularity in supply 
and reasonableness in prices. 

The Military Affairs Committee is to consider the measure 
at onee, and is expected to report it without delay so that 
actual preparations may be started as soon as possible. 


The Air Mail 

The Post Office Department issued the following summary 
of results of the first two weeks of the air mail service: 

“With the arrival of the airplane mail in New York on 
May 28 at 2.30 p.m., the first two weeks’ service of the Air- 
plane Mail Service operated by the army for the Post Office 
Department between Washington, Philadelphia and New York 
has been completed to the satisfaction of the postal authorities. 
Out of the twelve trips, eight were completed before 3 o'clock 
in the afternoon and two before 3.50 p.m. One trip was 
completed at 2.25 p.m. and two at 2.34 p.m. There were 
two delays when the mail reached New York at 4.45 p.m. 
The airplane mail from the North arrived in Washington six 
times before 3.30 p.m.; twice between 3.30 and 4.00 p.m., 
and four times after 4.00 p.m. 

The Post Office Department is considering the extension of 
the system to Boston. It will be about two months before 
regular trips will be made. 


The First Aircraft Parts Catalog 
The first catalog devoted ex- 
clusively to metal parts for air- 


craft has been issued by the 
Erie Specialty Co., 8 West 
40th St., New York City, 


whose main plant is at Erie, 
Pa. This catalog, which is at- 
tractively gotten up, consists 
of 24 pages of heavy coated 
paper and a four-page cover, 
the front of which is printed 
in blue and black on gray stock 
and shown in the accompany- 
ing engraving. This booklet 
measures 534 inches wide by 
10 inches high. 

The inside title page consists 
of a reproduction from an 
artistic pen-and-ink drawing, 
while on the other pages are 
told the aims of the company 
“to produce 100 per cent qual- 
ity,” together with details of 
sizes of hexagon head bolts, 
ball hexagonal nuts, hexagonal castellated ball nuts, hexagonal 
eastellated nuts and flat head clevis pins. In addition there is 
supplied a telegraph code for standard Erie parts and a page 
is devoted to the subject of Erie cooperation. This catalog 
should be a useful reference book for all aeronautical engineers 
and mechanics. 


ERIE SPECIALTY Co. 
8 West 40"St.New York City 


Main Plant Erie,Pa 
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S. A. E. Meeting at Dayton 

After the demonstration ofthe Liberty Engine, for whieh 
permission has just been granted by Washington, one of the 
features of the Convention of the Society of Automotive 
Engineers, held in Dayton, Ohio, June 16, 17 and 18, is the 
special dinner given in honor of Orville Wright, who, with 
his brother Wilbur, was the first man to perfect a successfy] 
heavier-than-air machine. 

In view of the importance of aireraft in the present world 
war, the tribute is particularly fitting at this time to the 
Wright Brothers, in Dayton, Ohio—their home, and where all] 
of their experimenting was done. This year the §. A. §£, 
Convention is devoted strictly to the war, and to the machines 
and other devices that are making it possible for us to win, 

A number of unique features are provided by the Coaven- 
tion Committee, for the entertainment as well as enlighten- 
ment of the visitors in various win-the-war devices. 

The reservations for the Orville Wright dinner have been 
limited to 1200. President C. F. Kettering will act as toast- 
master and the Governor of Ohio, James M. Cox, will be one 
of the principal speakers at the banquet. 

The meetings are held at Triangle Park in the open air; 
and the published program follows: 


Program 
SATURDAY, JUNE 15 
10.00 A.M Meeting of eight divisions of Standards Committee at Day- 
ton Engineers Club. 

SUNDAY, JUNE 16 
Meeting Standards Committee, Dayton Engineers Club, 
Meeting 8S. A. E. Council, Dayton Engineers Club. 
Section Conference, Dayton Engineers Club. 

MONDAY, JUNE 17 


10.00 A.M. 
1.00 P.M, 
8.00 P.M 


9.00 A.M.—Registration and badges, entrance Triangle Park. 
9.30 A.M.—Exhibits in meetings pavilion. 


a, Airplane engines. 

b. Airplane wings and parts. 

ce. Liberty engine and parts. 

10.00 A.M.—Business session. Meetings pavilion. 
a. President's remarks. 
b. Treasurer's report. 
c. Membership Committee's report. 
d,. Section Committee. ~ 
e. Publication Committee. 
f. Election Nomination Committee. 
g. Constitution amendments. 
h. New business. 
i. Standards Committee's report. 


12.30 noon.—Luncheon, dining hall at Triangle Park. 
1.15 P.M.—Machine tiring through propeller. 
1.30 p.M.—Petroleum refining, paper and demonstration. C. W. 


Stratford. 
3.00 P.M.—Heavy oil engines for automotive purposes. 


a. S. E. Sargent. 
b. P. L. Scott. 
4.00 P.M.—Airplane demonstrations over park. 


a. Airplane raid on trenches, 

b. Formation flying. 

ec. Stunt flying. 

d, Maneuvers. 

ri tombing. ; 

Opportunity for examining engine and plane exhibits in meetings 
pavilion. 
7.00 P.M.—Orville Wright dinner, dining hall in Triangle Park. 
10.00 P.M.—Movies in front of baseball stand, Triangle Park. 
Illuminations. 
TUESDAY, JUNE 18 

9.00 A.M.—Meetings pavilion open for examination of airplane engines, 
planes and Liberty engine exhibits. 


9.30 A.M.—Demonstration manufacturing machine in Triangle Park. 

10.00 A.M.—Address, Propeller Design, F. W. Caldwell. 

10.20 A.M.—Address, Present Day Problems in Aeronautics, W. B. 
Stout. 

10.50 A.M.—Address, Airplanes of Today, F. L. Faurote. 

11.20 A.M.—Address, Comparison of Aviation Engines, Mr. Lewis. 

11.45 A.M Possible report on Liberty engine tests. 

12.30 noon.—Luncheon, dining ball Triangle Park. 

1.30 P.M.—Reports on international aircraft conference. 


a. C. M. Manly. 
b. D. H. Ehrman 
~. C. F. Clarkson. 
-Symposium on tractor development. 
a. C, M. Eason. 
b. D. F. Davies 
ce. R. O. Hendrickson. 
d. Dent Parrett 
Standardization in transport vehicles. 
a. Captain Crossley, England. 
b. Captain Vandevelde, France. 
4.00 P.M.—Demonstrations and exhibits. 
a. Farm tractors 
b. Ordnance vehicles. 
e. Quarter vehicles. 
d. Medical corps vehicles. 
e. Miscellaneous. 
WEDNESDAY, JUNE 19 
Dayton Factory Visits.—Those members desiring to visit Dayton_fat- 
tories will do so on this date. It will be necessary to signify Mot 
day or Tuesday what factories you desire to visit and to fill out 
soemeatien ecards at information bureau, Triangle Park or Mianil 
otel, 
A full report of the meeting will be printed in the next 1ssué 
of AVIATION AND AERONAUTICAL ENGINEERING. 
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! Safety 
Razor 


Have You Seen the 
New Gillettes 

Specially Designed for 
the Fighting Man? 


‘THESE models were designed by 

members of the Gillette Organi- 
zation who have seen service with 
the Colors and know what the sol- 
dier is up against. 

Hundreds of officers and men are 
buying them—the U. S. Serviee 
Set in metal case, and the new 
Khaki-covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one razor for 
the man who is doing things — the 
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Ast- 
one 
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The G + I le i t one — with world-wide use and 
reputation. 

U e . When a — wants —_ ? — 

W e can get them at any Post Ex- 

change or Y. M. C. A. Hut—here 
Is Accepted Everywhere change or Y. M. C. A. 

h Fi h e M . R Our a —. ee aoe 

is constantly supplying the Ameri- 

as f e lo ang an Ss azor can Expeditionary Forces. Gillette 


Safety Razors and Blades on sale 


He wants to be clean-shaved, trim and alert—in all sorts of everywhere in France, England, 
Italy and the Eastern battle fronts. 


ngs weather—and with all kinds of hard or soft or hot or cold 
shaving water. 
He wants everything he carries to be light and compact. 
4 That’s why fighting men are using more Gil- Every man in the Service needs a Gillette. 
a lettes than all other razors put together. The Gillette is the real service razor—compact, 
The Gillette has stood the test of hard usage, sure, convenient—always on the job—no strops or 


on every kind of beard and texture of skin—under tegen 
all sorts of climatic conditions—and proved itself hones to clutter up the kit. 
100% efficient. Blades always sharp, always ready—and No 


The U. S. Regulations call for a clean shave. Stropping—No Honing. 


GILLETTE SAFETY RAZOR COMPANY 
BOSTON, MASS., U. S. A. 


GILLETTES SaFety Razor COMPANY, OF Canapa, LTD. GILLETTE SaFety Razor, LIMITED 
73 St. ALEXANDER ST., MONTREAL 200 GrEeaT PORTLAND StT., LONDON, W., ENGLAND 


GILLETTE SAFETY Razor SOCIETH ANONYMB A, G. MICHELES 
fac- 17 Bis, Ruw La Bostis, Pagis, FRaNce 53 LITEINY, PeTROGRAD, RUSSIA 
- Vepova Tosi QuiRINO & FIGLi 


out 
anil Via SENATO, 18, MILAN, ITALY 


sue 


PM i EE ASSES AL a Se eR 








686 AVIATION June 15, 1913 j 





ON THE PREss 








Aeronautical Engineering 
and Airplane Design 


By ALEXANDER KLEMIN, A.C.G.I., B.Se., S.M. 
Aviation Section, Signal Corps, United States Army, acting as Aeronautical Engineer in its 
Engineering Department. 


Until entering military service, in charge of Department of Aeronautics, Massachusetts Institute 
of Technology and Technical Editor of Aviation and Aeronautical Engineering, 


Member of the Aeronautical Society of Great Britain and Ireland. 


and by T. H. HUFF, S.B. 


Aeronautical Engineer for the Standard Aero Corporation. 


Formerly instructor in Aeronautics, Massachusetts Institute of .Technology. 


AN AUTHORITATIVE 
HAND-BOOK : REFERENCE BOOK : TEXT-BOOK 
for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 


Thirteen chapters on aerodynamical theory and data; twelve chapters 
on airplane design; profusely illustrated with photographs, charts 
and diagrams; printed on heavy paper; bound in cloth, lettered in gold 


PRICE, POSTPAID, IN THE UNITED STATES $5.00 net 





This book, which is based upon the course in Aeronautical Engineering at the 
Massachusetts Institute of Technology and prepared by the instructors at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
in Aviation and Aeronautical Engineering as a “* Course in Aerodynamics and Air- 
plane Design,” and was immediately recognized as the indispensable authority for 
the aeronautical engineer. 


Owing to the great demand for this work, the text and illustrations have been 
thoroughly revised and brought up-to-date, and the course is being reprinted in 
book form. 





THE GARDNER-MOFFAT COMPANY, INC.., ADVANCE ORDER FORM 
120 West THIRTY-SECOND STREET, NEw YorK Cry. 





Send me, by parcel post C. O. D., a copy of “ Aeronautical Engineering and Airplane Design” as 
soon as issued. 
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Tuomas-Vorse Aircrarr Corporarion 


ITHACA * N.Y. U.S. Are 


Contractors to U. S. Government 
































3 New Tractor Airplanes, with or without engines. 
| Used Tractor Airplane, equipped with engine. 

2 New Flying Boats, equipped with engines. 

2 Used Flying Boats, equipped with engines. 


All in perfect condition. Prices range from $5200 to $11300 


Address Box 12, AVIATION. AND AERONAUTICAL ENGINEERING 
120 West 32d Street, New York 
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IN THE AIR 


Calls for 
Speed—Strength—Ease of Control 






In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer,Camera Man or Gunner. 






The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 





MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 






































WITTEMANN-LEWIS 
AIRCRAFT 
COMPANY 


cite NEWARK, N. J. 


Variable 
Speed 


ULLLEUATULUC YON 


Aeroplane Main Office and Factory: 
Executive Offices Lincoln Highway 
3405-3407 Woolworth Bldg., New York City . . 
on ane td near Passaic River 
elephone arclay 


i i Telephone, Market 9096 
Lanzius Aircraft Company elephone, Marke 
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SIMPLICITY 
J TRENCTH 
Fa Aled 





2 f= 6 DE - (04S 2-3. 0-0 a, 4 2 Om oCe) 1-7-0 a 


542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 


THE JORGENSEN PATENT 


ADJUSTABLE HAND SCREW 


—<——_— is the first real improvement in years over the old 
Orme Sk CON style Wood Hand Screw. 
By 4 


STEEL SPINDLE WA 
RIGHT & LEFT THREAD & 











i: + ao gui j 
Se JAWS CAN BE ADJUSTED TO ANY ANGLE. This is a decided 
\\ 3 advantage, as it saves the time usually spent in squaring up irregular 


yi 
L pig eS surfaces. A single clamp will adjust to any of the positions shown, or 
= = any modification of them. One jaw can also be made to overlap the 
other. 


SEND FOR SPECIAL CIRCULAR NO. 161 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 Fourth Avenue and 13th Street 
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P. Pryibil Machine Company 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


WE HAVE SERVED 


CURTISS ENGINEERING CORPORATION 

L. W. F. ENGINEERING COMPANY 
WRIGHT-MARTIN AIRCRAFT CORPORATION 
STANDARD AIRCRAFT CORPORATION 


CONTINENTAL AIRCRAFT COMPANY 





Why not you? 





Factory, 512-524 West 41st Street, New York City 


HIGH CEILINGS DO NOT AFFECT Established 1862 
THIS JIG SAW 


WIDMAN 


Manufacturers of 


Waterproof Ply Wood Panels of All Thicknesses and Plies 


Stand Highest in Government Tests for 
Strength and Water~Resisting Qualities 


FABRICATORS OF PARTS OF ALL KINDS 


OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 




















Sales Agents for Certus Glue 
Absolutely Waterproof and accepted by the Government 


J. C.WIDMAN & COMPANY 


Fourteenth and Kirby Avenue Detroit, Michigan 
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Kor Aeronautic 

Fy 14 s 

Bi seuleliceine. 
lsuma adds to the safety of night flying 
by making the dials of all indicating in- 
struments plainly visible in the dark. 
It meets the requirements of the British 
Admiralty and the specifications of the 
United States Government for use in con- 
nection with the great air fleets. 
Manufacturers of aeronautic instruments 
who send us their dials to be illumined 
are assured of prompt service and the 
highest type of workmanship. 


/ tleratture ana full information 








a counterbalanced aviation 
crankshaft... . 


Patented July 10th, 1917 


one of the 18 different 
models we are now making 
for 14 aviation motor companies... . 


reduces vibration and eliminates bearing pressure 
We have shipped 62,377 Counterbalanced Crankshafts to May 22, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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FALCON 


PROPELLERS 


June 15, 1918 











CONTRACTORS TO THE U. S. GOVERNMENT 





JAMESTOWN 
PROPELLER COMPANY 


JAMESTOWN, N. Y., U. S. A. 


AIR PLANE DRY KILNS 


We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 








I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 2,000 kilns 
in high class woodworking plants). 


II. Tiemann Humidity Regulated Kilns (as designed and developed by the Forest 
Products Laboratory at Madison, Wisconsin). 


III. Tiemann-Grand Rapids Combination Kilns (combining the scientific points of the 
Tiemann kiln with the practical experience of the Grand Rapids Veneer Works, 
subject to operation by either method). 


Batteries of combination Grand Rapids-Tiemann kilns have just been selected and _pur- 
chased for the United States Government Experimental Department at McCook Field 
and for the United States Government Aircraft Repair plant “ Somewhere in France.” 





In addition we have designed or equipped kilns for:— 
STANDARD AIRCRAFT CORPORATION, 2 orders BRIGGS AEROPLANE COMPANY 


FISHER BODY CORPORATION, 2 orders WEST WOODWORKING COMPANY 
THOMAS-MORSE AIRCRAFT CORPORATION FLOTTORP MANUFACTURING COMPANY 
AMERICAN PROPELLER & MFG. COMPANY GALLAUDET AIRCRAFT CORPORATION 


BREESE AIRCRAFT COMPANY 4 WEST VIRGINIA AIRCRAFT COMPANY 


Submit your drying problem to experts who make a specialty of kiln design 
and are prepared to furnish and install all equipment and instruments 


GRAND RAPIDS VENEER WORKS 


Grand Rapids, Michigan Seattle, Washington 
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JACUZZI BROTHERS 





9034 San Pablo Avenue, Berkeley, Calif. a "i Designed and Built to 
i ax meet the exacting 
Propeller Manufacturers On requirements of 
en ae 4 Airplane Service 
ie. “te oe combining 


Light Weight 
Efficiency and 
Durability 
Diagonal and Square 
Honeycomb Types. One 
Quality Only— 
The Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 


your disposal. 


The GeO Mfg.Co. 


New Haven, Conn., 





‘ad 
ee 


For Airships For Airplanes 




















OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 
WE DESIGN PROPELLERS TO MEET 
DIFFERENT REQUIREMENTS 


Write for our price list 
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} ae Dependable Ball Bearings 
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Y pth Y 4 '{tatE Y 
MLM yy 
BROADWAY + Wy YC aK , THE FAFNIR BEARING CO. 


G y CONRAD PATENT LICENSEE 


120 441% 4 y U Y y 
cael 0 tg eee YY Yy YY J yyy Y Yy 
NEW BRITAIN, CONN. 
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Not what it’s called ; aoa 
but what it does— pnalic Aviation Cont 


is the important consideration in select- 
ing a self-luminant for instrument dials. 





There are on the market “lumes,”’ 
“rades” and “‘lites,’”’ but which name 
tells the story in the same straightfor- 
ward way as Radium Luminous Ma- 
terial, more familiarly known as R.L.M.? 


The first word guarantees true Ra- 
dium, the second that it is really lumin- 
ous and the last establishes the general 
nature of the compound. In combina- 
tion these three words stand for the 
superior self-luminant. 


America’s largest watch manufacturer 
and America’s greatest instrument 
Full particulars manufacturers recognize R L M to be 


sent on request. . . 
: supreme in its field. We originated and have developed 
To avoid delay, P this special heavy elastic cord for air- 
address Depart- i plane shock absorbers. 
Can you afford not to adopt it? We are the largest manufacturers 
in the world of Heavy Blastic Cord 
and owing to our factory capacity we 


RADIUM LUMINOUS MATERIAL oa 
CORPORATION J. W. WOOD ELASTIC WEB CO. 


ment K, 


FACTORY: STOUGHTON, 1 ASS. 
‘ l : 
55 Liberty Street Plants OFFICES 


Orange, N. J. 46 Bast 17TH StTeeer. New Yore 


New York City es aro Boonton, N. J. 181 W. Lake Stepper... . 2 se ; CHICA@ 


82 Sr. Petree STREET. ....e-. * MONTREAL, CANADA 
Mines: Colorado, Utah 


Fahrig Anti-Friction Metal || @p_e=— 


The Best Bearing Metal on the Market 


A Necessity for Aeroplane Service TURN BU CKLES 


of the 


Highest Quality 


Fahrig Metal Quality has become a stand- to Meet the Most 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 


and is always uniform. Standard Turnbuckle Company 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, CORRY, PA. 


Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that New York Office: Woolworth Building 


motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. o-=a-O 








Exact Requirements 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 
Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 


C5 4 00.0ca/enemedaeiene 131 State Street 
Chicago........ 1500 Westminster Building 
Cleveland....... 950 Leader-News Building 
Ss tu i696: tohinacaeie 1512 Ford Building 
Kansas City...... 308 R. A. Long Building 
St M6 0s c¢peawnmnneaal 120 Broadway 
Philadelphia. . .. 1216-1218 Widener Building 
ED caccsecoed 1112 Granite Building 
San Francisco.......... 731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 
CANADA 
Northern Aluminum Co., Ltd...... Toronto 


LATIN AMERICA 
Aluminum Co. of So. Am... Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd..... London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 
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# BANTA 
Military Books 


for Members of the Aviation Corps 


Manual of Military Aviation, Muller. . .$2.50 
THE book on aviation. Approved by the War 


Department. 

Manual of Military Training, Moss.... . 2.25 
140,000 copies now in use in the Army. 

Officers’ Manual, Moss............... 2.50 


Officers can not get along without it. 


Machine Guns, Hatcher, Wilhelm and 
ar 2.50 


Full details of ALL makes of Machine Guns. 
Profusely (Illustrated. Used at Springfield 
Arsenal M. G. School. 


Army Paperwork, Moss.............. 2.00 


Complete guide on ALL paper work of all 
branches of the Service. 


GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 


Complete catalogue on request 














“The Cavalry of the Clouds 
and The Navy That Flies” 


are now being given exclusive and inti- 
mate expression through the 


Air Service 
Journal 


the official publication of the Air Serv- 
ice Association—the only service organ- 
ization of the aviation branches of the 
Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition to the established editorial fea- 
tures of Arr SERVICE JoURNAL—all the news 
of the Air Services each week, foreign aero- 
nautical news, notes of the flying fields and 
ground schools, Air Service orders, special 
articles on aeronautical subjects, and photo- 
graphs of aerial happenings all over the world 
—it will feature exclusive articles by officers 
of the Air Services through the editorial board 
of the Air Service Association. 

Special offer to new subscribers—two 
dollars a year, 52 issues; or one dollar 


for six months, 26 issues. Regular price 
three dollars, single copies ten cents 


THE GARDNER-MOFFAT CO. 
INCORPORATED 


120 West 32d Street New York City 


THE GARDNER-MOFFAT COMPANY 
120 West 32d Street, New York City 


Enclosed is shee” order } are dollars, for 
which send me AIR SERVICE JOURNAL for 


‘> year. 
six months. 
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YOUR COPY 
OF 
AVIATION 


AILROAD congestion and curtailment of other 
than war shipments are seriously interfering with 
the regular distribution of periodicals for sale on news- 
stands throughout the country. 
To insure receiving your semi-monthly copy of 
AVIATION promptly and regularly, 


SUBSCRIBE 


through your newsdealer or by using the special offer 


below. 
Twenty-four issues direct by mail, two dollars a 
vear, a saving of $1.60 over the newsstand price. 
AVIATION is the leading aeronautical pubhcation. 
Ask the designer, engineer, production man, manu- 
facturer, or aviation officer. 


AVIATION has nearly twice the paid mail circulation 
of any other aeronautical publication. 





SPECIAL OFFER 
THE GARDNER-MOFFAT CO., INC., 


120 WEsT 32D STREET, NEw York City — j 
’ THE GARDNER-MOFFAT COMPANY 
Please enter my subscription to AVIATION INCORPORATED 


for six months (12 issues), and send me bill . _ . 
, ees 120 West 32nd Street New York City 
for One Dollar to cover. J 


Name 


ee hia Venn tn a.4 #64) 
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Aeronautical Trade Directory 


AvIATION AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 710 








ACCESSORIES AND 
INSTRUMENTS 


Advance Felt Specialty & Cut- 


ting Co. 
King, Julius, Optical Co. 
The Moto-Meter Co. 


National Gauge & Equipment Co. 

O'Hara Waltham Dial Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CO. 

Standard Aeronautical Co. 

TAYLOR INSTRUMENT 
PANIES 

Western Electric Co. 


AIRPLANES 


Aeromarine Plane & Motor Co. 
Blackhawk Airplane Co 

Boeing Airplane Co. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 
California Aviation Co. 

Cooper, John D., Aeroplane Co. 


CURTISS AEROPLANE & 
MOTOR CORP. 


Dayton Wright Airplane Co. 

Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Engel Aircraft Co. 

Falcon Mfg. Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, A. S., Corp. 

LANZIUS AIRCRAFT CO. 

Lawrence-Lewis Aeroplane Co. 

LAWSON AIRCRAFT CORP. 

Lewis & Vought Corp. 

Loening Aeronautical Eng. Corp. 

Longren Aeroplane Co. 

L. W. F. ENGINEERING CO. 

MARTIN, GLENN L., CO. 

Michigan Aircraft Corp. 

ORDNANCE ENG’RING 

Patterson Aeroplane Co. 

Peirce, Sam’l S., Aeroplane Corp. 

Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co. 

Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Willys-Morrow Co. 

WITTEMANN-LEWIS AIR- 
CRAFT CO. 

WhittemoreHamm (Co. 

WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 

Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 


COM 


CORP. 


HALL-SCOTT MOTOR CAR CO. 


Kemp Machine Works. 
Kessler Motor Co. 
Kaox Motors Co. 


Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Springfield Motors Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 

UNION GAS ENGINE CO. 

Van Blerck Motor Co. 

Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 

World’s Motor Co. 

WRIGHT-MARTIN 
CORP. 


AIRCRAFT 


AIRPLANE PARTS 


Aircraft Parts Mfg. Co. 

American Body Co. 

Astoria Veneer Mill & Dock Co. 

BARCALO MFG. CO. 

Century Telephone Construction 
Co. 

Chicago Aeronautical Supply Co. 

DAYTON METAL PRODUCTS 
ce. 

ERIE SPECIALTY CO. 

KAWNEER MFG. CO. 

LEVETT, WALKER M., CO. 

New Jersey Veneer Co. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Whittemore-Hamm Co. 

WIDMAN, J. C., & CO. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


Acieral Co, of America 
ALUMINUM CASTINGS CO. 
ALUMINUM CO. OF AMERICA 
American Metal Co., Ltd. 
LEVETT, WALKER M., CO. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
SO-LUMINUM MFG. & ENG. CO. 
(SOLDER) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST AERONAU- 
TICAL STATION 

Beam Airplane Co. 

Blackhawk Airplane Co. 

CURTISS TRAINING SCHOOLS 


EAGLE AVIATION SCHOOL 
The Hydrerocraft Co. 


Michigan State Auto School 

Moler Aviation Instructors 

Penn, State School of Aero- 
Mechanics 

Stinson School of Aviation 

Whittemore-Hamm Co. 


(Continued on page 699) 
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We are producing large 
quantities of 







SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
WING SOCKET PLATES 
STRUT ENDS 
HINGES 
WASHER PLATES 














and miscellaneous forgings 
for JN4D, HSIL and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 
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FUEL LEVEL 


GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 








SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 
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AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


ROME 


STRONG 


EFFICIENT 


DURABLE 


Used on the best American flying machines. 


Our engineering department 


service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 


at your 








“Th 








AJAX Auto and Aero Sheet Metal Company 
Manufacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 


H. W. MEYER, 245 West Fifty-fifth Street, New York 











“Flexo” Aero 


RADIATORS 


The only 

core tnat 

will stand 
severe 


landing 
shocks. 


No sharp 
corners 

to crys- 
tallize 
through 
vibration. 


FLEXO MANUFACTURING CO. 


LOS ANGELES, OAL. 


1812-1820 E. 12th STREET 





“FLEXO”—PATENTED 





The only 
core that 
can be so 
bent 
without 
injury to 
the metal 
or soldered 


joints. 




















June 
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BALL BEARINGS 
THE FAFNIR BEARING CO. 
Gurney Ball Bearing Co. 
HESS-BRIGHT MFG. CO. 
NEW DEPARTURE MFG. CO. 


ICA 
s, K. F. BALL BEARING CO. 


U. S. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI- 
BLES 

Burdette Oxygen Co. 

Connecticut Aircraft Co. 

Custer Specialty Co. (Stato- 
scope) 

Gas Engineering Co. (Gas 
Plants) 

Goodyear Tire and Rubber Co. 

United States Rubber Co. 


BAROGRAPHS AND 
BAROMETERS 


Green, Henry J. 

INTERNATIONAL AERONAU- 
TICAL INSTRUMENT CORP. 

Sussfield & Lorch 

TAYLOR INSTRUMENT COM- 
PANIES 


BEARING METALS 
ALUMINUM CASTINGS CO. 
American Bronze Co. 

FAHRIG METAL CO. 
LEVETT, WALKER M., CO. 
Magnolia Metal Co. 


BUSHINGS 


ALUMINUM CASTINGS CO 
pound Brook Oil-less Bearing Co. 


CARBURETORS 
H. & N. Mfg. Co. 
Master Carburetor Co. 
Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 
ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 


Chelsea Clock Co. 

Depollier, J., & Son 

Hamilton Watch Co. 

Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Cross, Mark 
N. Y. Sporting Goods Co. 
Rainwear Co. 

Rogers, Peet & Co. 
Sanders Company 
Spalding, A. G., & Bros. 


COMPASSES 
SPERRY GYROSCOPE CO. 
Star Compass Co. 
TAYLOR INSTRUMENT COM- 
ye UMENT COM 


DOPE AND VARNISH 
d Adams & Elting Co. 

American Emaillite Co. 
Brooklyn Varnish Mfg. Co. 
CHEMICAL PRODUCTS CO. 
Conover, The C, E., Co. 

Du Pont Chemical Works 
Flexible Compound Co. 
Harland, Wm., & Son 

Howe Varnish (Co. 

Lucas, John, Company 
Masury, John W., & Son 
Perry-Austen Company 

Pratt & Lambert 
Sherwin-Williams Co. 

Smith, Edward, & Co. 
Standard Varnish Works 
Valentine & Company 

Weeks & Co, , 














NORMA COMPANY OF AMER- 
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DRIFT INDICATOR 
SPERRY GYROSCOPE CO. 


DRY KILNS 


Cutler Dry Kiln Co, 
GRAND RAPIDS 
WORKS 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
ALUMINUM CASTINGS CO. 
Anderson Forge & Machine Co. 
BARCALO MFG. CO. 

Burd High Compression Ring Co. 

Crosby Steam Gage & Valve Co. 

Dallet, Thos. H., Co. 

DOEHLER DIE CASTING CO. 

ERIB SPECIALTY CO. 

Fibre Finishing Co. 

Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

LEVETT, WALKER M., CO. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 

3TIMPSON, EDWIN B., CO. 

faft-Peirce Mfg. Co. 

TIOGA STEEL & IRON CO. 

Williams, J. H., & Co. 

WHITMAN & BARNES MFG. 
co. 

WYMAN-GORDON CO. 


ENGINEERING 
AUTOMOTIVE ENGINEERING 
co. 

ORDNANCE ENGINEERING CO. 
WHITE, J. G., ENGINEER- 
ING CORP. 


FABRICS 


Courtrai Mfg. Co. 
Hutchinson, Scott Co. 
Lamb, Finlay & Co. 
McBratney, Robt., & Co. 
Whitman, Clarence & Co. 


FELT 
Advance Felt Specialty & Cutting 
Co. 
Booth Felt Co. 
Western Felt Works 


FIRE EXTINGUISHERS 
Fyr-Fyter Co. 

Johns-Manville, H. W., Co. 
Pyrene Mfg. Co. 


GAGES 

Advance Felt Specialty & Cut- 
ting Co. 

BOSTON AUTO GAUGE CO. 
Crosby Steam Gauge & Valve Co. 
FOXBORO CO., INC. 
Greenfield Tap & Die Corp. 
United States Gage Co. 


GASKETS 
Advance Felt Specialty & Cut- 
ting Co 
Booth Felt Co. 
Fibre Finishing Co. 


GLUE 


Armour Glue Works 

Baeder & Adamson 
FERDINAND, L. W., & CO. 
WIDMAN, J. C., CO. 


VENEER 


AVIATION 








BAK 


REG. U. S. PAT. OFF. 











Gentlemen: 


66 OST of you already know 

something of Bakelite as a 
moulding and insulating material 
through your previous experience 
with it in the automotive industries. 
I wonder if you realize all of its many 
possibilities >? 


For instance, the automobile which 
your Committee sent to meet me 
had a Bakelite Radiator Cap, Bakel- 
ite Steering Wheel and Bakelite 
Distributor for its lighting and igni- 
tion system. Yesterday | took some 
photos with a Kodak that had a 
Bakelite Case and performed some 
electrical experiments using a Bakel- 
ite Terminal Block, a motor whose 
armature coils were impregnated 
with Bakelite Varnish and an instru- 
ment that had a Bakelite Cover. 


Now I suppose you want to know 
why Bakelite is so extensively used. 
During the course of my address | 
will endeavor to make clear the many 
advantages of Bakelite; its great 
mechanical and dielectric strength 
and chemical inertness and its ability 
to remain unaffected by water, steam, 
oils, solvents and most chemicals.” 


The GENERAL BAKELITE COMPANY, 


2 Rector Street, New York, welcomes 
inquiries from manufacturers and 
maintains a research laboratory for 
the working out of new applications, 
including those pertaining to flying 
machines. 


2002-B 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 


TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


T’S conserving man power. 

Bach Defiance Aeroplane 

Propeller Turning Lathe re- 
leases from eight to ten skilled 
workmen for other duties. It’s a high productive ma- 
With one man operating «a chine, made to keep pace with 
number of machines, the cost present day requirements, 
of working propeller blades either in output, accuracy, or 
close to size is cut to little or production cost. It will turn 
no consideration—a big saving propeller blades of various 
that’s added to profits. This sizes—to any shape or pitch— 
machine is in use in England, and leaves but the final finish- 
in Italy, in Canada—it is used ing to be done by hand. It 
by the United States Govern- will duplicate struts, as well 
ment. Installations by twelve as propellers, of irregular 
of the leading propeller manu- shape to exactness. 


An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


facturers in America endorses 
this machine as the most prac- 
tical and economical method 
of shaping propeller blades. 


LONDON 


NEW YORK 
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“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 


Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U.S.A. 











For Two, Three and Four-Bladed 


Screws 


A brand new machine—designed and built with 
the thoroughness characteristic of all Mattison 
woodworking machines—which has been approved 
by many of America’s largest propeller manufac- 
turers. 

It works close to finish-size, thereby eliminating 
the greater part of the expensive hand work which 
usually follows the machining operation of other 


methods. 





Write or Wire for Details 


MATTISON MACHINE WORKS 


879 FIFTH STREET BELOIT, WISCONSIN 




















Ne. 2B PLAIN MILLER 
Single Pulley | Drive 


12 changes to spindle » per in spindle. 
6 changes to each spindle speed Tobie Sie 37" 
Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 
We also build Universal Millers, Ovices Heads. 
Vertical Attachments and Vises. 


Write for Circular 


THE FOX MACHINE COMPANY 
1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 
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GOGGLES 


HARDY, F. A., Co. 
Meyrowitz, E. B. 
STRAUSS & BUEGELEISEN 


Strong. Kennard & Nutt 
Triplex Safety Glass Corp. 
Willson, T. A., & Co., Inc. 


HANGARS 


American Bridge Co. 
Anchor Corrugating Construction 


Co. 
Ashley Steel Bldg. Co. 
Austin Co., The 
Barney, John M. 
Howell, Field & Goddard, Ine. 
Keasby & Mattison 
Milliken Brothers 
Pruden, The C. D., Co. 
Steel Fabricating Co., The 
Virginia Bridge & Iron Co. 


HOISTS 


Yale & Towne Mfg. Co. 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co 


LUMBER 


Alcock Co., John L. 

American Balsa Corp. 
Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C., Lumber Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 
New Jersey Veneer Co. 

Sheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 

RADIUM DIAL CO. 

RADIUM LUMINOUS 
RIAL CORP. 


MATE- 


MACHINERY, METAL 
WORKING 


DALTON MFG. CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 

Warner & Swasey Co. 


MACHINERY, WOOD. 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE WORKS 

FOX MACHINE CO. 

Machinery Merchants, Inc. 

MATTISON, . MACHINE 
WORKS 

Olney & Warrin 

PRYIBIL, P., MACHINE co. 


MAGNETOS 


Berkshire Magneto Corp. 
Bosch Magneto Co. 
ERICSSON MFG. co. 
Remy Electric Co. 
8plitdorf Electrical Co. 


MANIFOLDS 
AJAX A e 
upran o & AERO SNEET 


o & Welded Steel Products 


METALS 


Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
KAWNEER MFG. CO. 

La Salle Steel Co. 

LEVETT, WALKER M., CO. 
Rumford Metal Co. 
SO-LUMINUM MFG. & ENG. CO. 
Steel Sales Corp. 

Standard Alloys Co. 

Steel Products Co. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. Supply Co. 
HENDEE MFG. CO. 
Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 


BAKER CASTOR OIL CO. 
Graphite Lubricant Co. 
Gulf Refining Co. 
Sheppard Ideal Oil Co. 
Sun Co., The 

Standard Oil Co. 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 


PACKING 


Advance Felt Specialty & Cut- 
ting Co. 

Booth Felt Co. 

Fibre Finishing Co. 


PHOTOGRAPHY 


BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 


ALUMINUM CASTINGS CO. 
LEVETT, WALKER M., CO. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 
AMERICAN PROPELLER & 
MFG. CO. 
American Sash & Door Co. 
Aviauto Mfg. Co. 
Breitung & Co., Ltd. 
Cc. M. O. Physical Laboratory 
DOYLE, W. A. 
HARTZELL WALNUT PROPEL- 
LER CO. 
JACUZZI BROS. 
JAMESTOWN PROPELLER CO. 
Lang Propeller Co. of America 
Steves Sash & Door Co. 
Reinforced Propeller & Insulating 
Co., The 
United States Aero Propeller Co. 
Washington Aeroplane Co. 
WEST WOODWORKING CO. 


(Continued on page 703) 
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RVELITE 
A Self-luminous , 


Compound 
ser letomnatan 


M\\ RADIUM / 
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eld ee 


yervene book m* 
Self-Luminous 
Radium Compounds 


Sent free on request 


Valuable scientific information for Watch, 
Clock, Compass and Instrument Manufactur- 
ers, who use luminous dials. Tells you how 
to select material that will meet your particular 
needs economically, and points out mistakes to 
be avoided. Contents, in brief: 


Phosphorescent Materials. Radium Luminous 
Compounds. Inspection of Self-Luminous Ra- 
dium Compounds. Life of Such Compounds. 
Comparative Luminosity of Fine and Coarse 
Crystals. High and Low Grade Marvelite. 


Send for the book today, and be fully informed on a 
subject which is going to be a vital one in your 
business. Keep it for reference. 


COLD LIGHT MFG. CO. 
558 West 158th Street : : New York 


Cold Light Mfg. Co., 558 West 158th St., New York 


Please send us, without charge, your book on Self-Luminous 
Radium Compounds. 


Nn iianscichds dccahanncagdodinek sided scabumbasune a. oy 


Address 
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WIRE WHEELS 


FOR COMBAT AND ALL OTHER TYPES 
OF 


AIRPLANES 


CONTRACTORS TO 
LEADING AIRPLANE COMPANIES 


xs 





Our Engineering Department 
will gladly cooperate with you 
in your experimental work 


SPRANGER WIRE WHEEL 
CORPORATION 


DETROIT, U. S. A. 
NEW YORK REPRESENTATIVE 
THOS. C. CHEASLEY 
137 West 47th Street Phone Bryant 8570 








Multiple Zao 


es 


Storage 
Batteries 


deliver 


20 Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL manufac- 
tured for aeronautical motor 
ignition and starting systems. 


Correspondence invited 


MULTIPLE STORAGE 
BATTERY CO., 


427 West 50th Street, New York City | 





IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


Fndiam Motocycle 
| ~With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 
We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 

itsustrated Indian Cataiog and other de- 

seri ptive literature sent anywhere on request 
HENDEE MANUFACTURING COMPANY 

(Largest Motorcycle Manufacturers in the World) 

767[STATE STREET SPRINGFIELD, MASSACHUSETTS 








WEST WOODWORKING 


1 


; (Patent Pending) 


Manufacturers of 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quality 


Quantity Production 
Prompt Shipments 


Address: 


WEST WOODWORKING COMPAM 
308-324 N. Ada Street Chica 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful busiat 
behind them 











= 


Parts | 


ices 


busine 











June 15, 1918 


(Continued from page 701) 


PYROMETERS 
FOXBORO CO., INC., THE 
Moto-Meter Co. 

Shore Instrument & Mfg. Co. 

TAYLOR INSTRUMENT COM- 
PANIES 

RADIATORS 

AJAX AUTO & AERO SHEDXT 
METAL CO. 

A-Z Co. 

Bush Mfg. Co. 

Arco Radiators Co. 

English & Mersick Co. 

FLEXO MFG. CO. 

Livingston Radiator Co. 

McCord Mfg. Co. 

STANDARD ROLLER 

ING CO. 


RIVETS 


STIMPSON, EDWIN B., CO. 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 
FITTINGS 


BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 
DURAL RURPRBER CORP. 
General Rubber Goods Co. 
RUSSELL MFG. CO. 

WwooD, J. W., ELASTIC WEB 
co. 


SPARK PLUGS 


Bosch Magneto Co. 
Champion Ignition Co. 
Johns-Manville, H. W., Co. 
Rajah Auto Supply Co. 
Silvex Co., The 

Splitdorf Electrical Co. 


SPEED INDICATORS 
FOXBORO CO., INC. 
Johns-Manville, H. W., Co. 
Stewart-Warner Speedometer 

Corp. 


STABILIZERS 


Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE CO. 


STAMPINGS 
BLUM, JULIUS & CO. 


BEAR- 


LANSING STAMPING & TOOL. 


co. 
Dewes Co., The A. 
STIMPSON, EDWIN B., CO. 


STARTERS 
Bijur Motor Lighting Co. 
Bosch Magneto Co. 
Christensen Engineering Co., The 
a Engineering Laboratories 
0. 
MOTOR-COMPRESSOR CO. 
Northeast Electric Co. 
Remy Electric Co. 
Wagner-Hoyt Electric Co. 
Johns-Manville, ma. Ww. Ce 
Nelson Blower & Furnace Co. 
Queen-Gray Co. 
Stewart-Warner Speedometer 
Corp. 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 


THERMOMETERS 


FOXBORO CO., INC., THE 
Moto-Meter Co. 


TAYLOR 1 NSTRUMENT COM- 
PANIES 





TIRES AND RUBBER 
DURAL RUBBER CORP. 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co, 

United States Rubber Co. 
WOOD, J. W., ELASTIC WEB 

co. 

Whitley Exerciser Co. 


TOOLS 


American Tool Works Co. 

Bass Brothers 

BLUM, JULIUS & CO. 

BROOKS MACHINE CoO. 

Browne & Sharpe 

Cooper Aeroplane Co., The John 
D. 

HALL-SCOTT MOTOR CAR CO. 

HAMMACHER, SCHLEMMER 
& CO. 


LANSING STAMPING & TOOL. 


co. 
Peck, Stowe & Wilcox Co. 
Rich Tool Co. 
Rogers Works, John M. 
WHITMAN & BARNES MFG. 
co. 


TRUCKS AND 
TRAILERS 

Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 
Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 


TUBING 
American Tube Co. 
BLUM, JULIUS & CO. 
Dewes Co., The A. 
Empire Art Metal Co. 
Frasse & Co., Peter A. 
National Tube Co. 
PENNSYLVANIA FLEXIBLE 
METALLIC TUBING CO. 
STIMPSON, EDWIN B., CO. 


TURNBUCKLES 
Aero Mfg. & Accessories Co. 
DAYTON METAL PRODUCTS 
co. 
Dillner-Meyer Mfg. Co. 
ERIE SPECIALTY CO. 
National Aeroplane Co. 
New York & Hagerstown Metal 
Stamping Co. 
STANDARD TURNBUCKLE CO. 
Steel Products Co. 


WHEELS 


ACKERMAN WHEEL CO. 

Dayton Wire Wheel Co. 

Hayes Wheel Co. 

MOTT WHEEL WORKS 

NATIONAL WIRE 
WORKS 


WHEEL 


SPRANGER WIRE WHEEL 
CORP. 
Wire Wheel Corporation of 
America 

WIRE 


American Steel & Wire Co. 

Century Telephone Construction 
Co. 

Electric Cable Co. 

Rathbone, A. B. & J. 

ROEBLING’S SONS, JOHN A. 

Simplex Wire & Cable Co. 

Upson-Walton Co. 


WIRELESS 
American Radio & Research 
Corp. 
American Wireless Telegraph Co. 
Cutting & Washington, Inc. 
Crocker-Wheeler Co. 
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“DURAL-Above All” 














Do You Need Rubber 
Parts? 


We are manufacturing all the 
standard rubber parts for aircraft 
—most of them exclusively. 


Pioneers in the field, we have 
dominated it by the large amount 
of research and _ experimental 
work we have done and by the 
practical experience we have had. 


We are making grip handles; 
wire protectors; tail skid stream- 
lining; radiator hose; vibration or 
wear reducing pads; grommets; 
matting, pedal floor and foot 
holes; oil tubing; air tubing; 
petrol tank washers; tubes and 
shock absorbers. 


Write us for further informa- 
tion regarding any of the above. 
We are in a position to experiment 
promptly with new ideas. 


DURAL RUBBER CORPORATION 
Flemington, N. J. 
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Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


belestron Gloth Varnishes 


provide another SAFETY FACTOR 


NON-INFLAMMABLE 


ULeStTON dheels «° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufecturers of Cellulose Acetate for nearly 15 years 














GROVER C. LOENING 


Announces 


THE NEW 1918 EDITION 


ENLARGED 


and 


SIMPLIFIED 













Of his extensively used textbook 


Military Aeroplanes 


Almost doubled in size and with the 
finest halftone and linecuts available 






For sale 
GROVER C. LOENING 
45 Eleventh St. 
Long Island City, N. Y. 


Price $4.75 

















Air Speed Indicators 
Altimeters 
Barographs 

Compasses, etc. 


Prices and Deliveries 


Upon Request 


International Aeronautical 


Instrument Corporation 
(Formerly A. Haustetter) 


308 Madison Avenue New York 
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THE AVIGLAS 


Trade » Mark Boe. U. BA ‘at. Off 


The Aviation Geil ordered by the Government for the 
use of the Flying Officers, Pilots and Observers 
of the United States Army. 


THE MOST IMPORTANT THING FOR THE 
AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY 


Write to us for illustrations and prices on the various types. 
Designed and Patented by 


F.A. HARDY & CO. 


JOHN H. HARDIN, President 
Dept. O. P.O. Box 804 CHICAGO, ILL. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 








| 








FOXBORO 
QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter 
Gasoline Level Indicator 


OIL PRESSURE GAUGE 


Indicating Dial Type Thermometer 


for circulating oil and water 
AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 
New York CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 








AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 








Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 














Automotive Engineers 


interested in the superior 
performance of their 


Aeronautical Motors 


should communicate with us 
without delay 


METAL PRODUCTS CO. 
3205 South Broadway 
St. Louis, Mo. 
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SEAMLESS STEEL TUBING 





Large Stock on 
Hand 


Prompt Mill 
Deliveries 





ee ae = - ed 


COLD DRAWN SHAFTING AND SCREW STEEL 
Send for Catalogues 


JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N.Y 


Branches: Boston, Chicago, Philadelphia 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 


Government Contractors $3 Consulting Engineers 
Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 











Aviators’ and Gunners’ Safety Belts 
Of Web and Leather 


Airplane Leather Work of 
All Kinds 


Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV SCHE UERM AN CO., Inc. 


The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 332 Pearl Street BUFFALO, N. Y. 


Machines, Special Map Drawing 
Instruments 








Field Dark-Room (Collapsible) DON’T SCRAP ALUMINUM PARTS 


USE 80-LUMINUM—NEW WELDING SOLDER 


The only Cameras that permit good 
enlargements from negatives made at 
speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OrFice—511 Butiitr BuILpING, 131 So. 
FourTH STREET 


Factory—533 No. ELEVENTH STREET 
PHILADELPHIA, PA. 





Broken 90 H. P. Fiat crank case repatred sor the Untted States Navy in #4 


Scientific I nstruments, Tools, Dies, J igs and hours’ time and at $15.00 expen.e by use of So-Luminum, as against $400.00 and’ fre 
Fixtures months’ time to get a new one—t3 tn perfect condition after two years’ Use. Us 
gasoline or blow torch~—no fluz or spectal tools a 
Booklet and directions on request. Sample bar. $1.00. Used and mdorsed 
Factory occupies 23,000 square feet of floor space by the United States Army and Navy, auto and aero. companies, and indorsed 
Screw Machine Capacity up to 2% inches. by the British Munitions Board. 


SO-LUMINUM MFG. & ENG. CO., Inc 
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Room 25, 1790 Broadway New York City 
—— 
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y, For Your Flying 
“| <- Boats Use 










Send for Booklets— 
‘‘Marine Glue, 
What to Use 
and How to Use 
It”? and 
‘*‘How to Make 
Your Boat 
Leakproof.” 

















C QUALITY 
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|" ¥- FERDINAND & % 
BOSTON, MASS. : 


)) L. W. Ferdinand & Co. 


152 Kneeland Street 
Boston, Mass., U.S. A. 






























U. S. and Foreign Governments 
Approve The “Perfect Starter? 


This is a compressed air starter convertible to an air com- 
pressor for storing the air for its own energy. It has ample 
power and speed for magneto starting. 

Model C—For starting engines up 
to 250 H.P.; weighs 39 lbs. and com- 
plete for single engine installation 
70 lbs., for twin engines 110 lbs. 
Model D—For starting engines up 
to 150 H.P.; weighs 34 lbs. and com- 
plete for single engine installation 
58 lbs., for twin engines 96 lbs. 


Write for Booklet 


THE MOTOR-COMPRESSOR CO. 
Newark, New Jersey, U.S. A. 























PASCO 
Wire Wheels For 
AIRPLANES 


USED ON THE BEST 


ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 


WRITE FOR PRICES 
National Wire Wheel Works, 


GeNEvA, New YorK 





Inc. 

















Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 
MIDDLETOWN CONNECTICUT 


Factories: 





NS 


Palmer-Simpson Corporation 
Saranac Lake, NX 
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GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 


AIRPLANES and MOTORS 


STANDARD AND SPECIAL MACHINES 
AIRCRAFT MOTOR = AND DEVELOP- 


PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 


PROPELLER CALCULATION AND DESIGN 


Speedy Economic Manufacturing Processes Devised. 
Tools and Dies Designed for Fittings, Parts, Aircraft 
Components, Stream Line Sheet Metal Shapes, Ete. 


AERONAUTIO INVENTIONS DEVELOPED 


AUTOMOTIVE ENGINEERING COMPANY 
Aeronautical Engineers and Constructors 
120 SOUTH STATE STREET CHICAGO, ILLINOIS 














ROEBLING AIRCRAFT 
WIRE, STRAND 


AND CORD 
& @ ts 
JOHN A. ROEBLING’S SONS COMPANY 


THIMBLES AND FERRULES 
TRENTON, N. J., U. S. A. 


Agencies and Branches: 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco s Angeles Seattle Portland, Ore. 















4 
All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


AVIATION 












June 15, 1yy 
| 


niall 


WA DOYLE 
TRENTON NJ 















Zenith Carburetor 
Company 
New York DETROIT  Chicage 
CAPITAL JIGS 
NTERNAL 
“riNDER SEAMPINGS pies 


E realize in air or at sea there should be no 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 








METAL| 
HOSE | 


For every 
Airplane Requiremeat | 


Write for 
specifications and | 
prices i 
PENNSYLVANIA { 
FLEXIBLE | 
METALLIO | 
TUBING } 

COMPANY 
Broad and Race | 
Streets, Philadelphis | 
New York, Boston, 


Chicago, Detroit, 
Cleveland 











LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 








Screw Stock, Rod and Wire 








/ycos 
Aviation 
Barometer 


Made in U. S. A. 


Write 
Informatis 


Taylor /nstrument Companies 
Rochester, N. Y. 
U. S&S. A 
For over siaty 
years makers of 
scientific instru- 
ments of 
superiority 































THE BROOKS MACHINE CO. 


Designers and Manufacturers of 


SPECIAL TOOLS, 
GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS for 
AIRPLANE ENGINES 


YORK, PENNA. 














WN sconst 


PN 0TO) Ny By (OF MODES) 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A- 
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Berling Magneto 


insures a hot,fat 


spark at any | 
i altitude | 


Does more 
Manufactured 
by the 
Ericsson Mfé.Co. 
Buffalo NY. U.S.A. 


| 










New York Office: Times Bldg. Telephone, Bryant 9159 































DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy 


y 

iremeat | . We have furnished cylinder forgings to practically 
a have -saggheenggren? years en the — suc- alt tis enatan taltiees te tos Gated tienes. 

+ and cess by the leading motor manufacturers 

al iy 'the autemnchile and cisplene isedusteben. Also Propeller Hubs, Flanges and Shafts,ete 
EB 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 





* | | DOEHLER DIE-CA 
3 R DiE-Ci 
Y¥ | ——— —_— oe 


2 ®@. 
MAIN OFFICE AND EASTERN PLANT 





lphi | western uxt BROOKLYN. NY. sew senser rant Quick service our specialty 
TOLEDO. OHIO. NEWARK. N.J. 
ve | Alo DioCod Babbitt Bearines, DioCostings ts TIOGA STEEL & IRON COMPANY 
d Brass & Brense Aluminum and White Metal Alleys Sind & Grays Avenue Philadelphia, Pe., U. S. A. 

















‘¢Supremacy in the Air the Key to Victory!”’ 
Learn Aviation Mechanics 


Train Yourself for the Aviation Service and 
the Aircraft Industry by taking advantage of 
Our Ground Course in Aviation Mechanics 
Affording preparation prior to entering Government Ground 


RG 








School, covering aero-dynamics, aero-engines, rigging 
and Lewis gunnery. Previous experience unnecessary. 
WE ARE THE PIONEER AVIATION SCHOOL 
Aviation Mechanics Course 560 Aero-Engine Course $ 

i ¢intewenawe wean 


Wireless Course (3 weeks)...... $35 
Wrtte for our Illustrated Booklet “F’’—‘‘A Message to You on Aviation” 


BAGLE . 110-114 West 
, 42d Street 





(3S WHERE) coccsuces 










Member Manufacturers’ 
Telephone Bryant 9078 Aircraft Association, Inc. 


New York 


















































Classified Advertising 


10 cents a word, minimum charge $2.00, rae in advance. Address replies to advertisements with box numbers, care of 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 




















FOR SALE—Two Model “O” Curtiss and “80” eight-cylin- at bargain. For particulars write G. L. Larson, Madison, Wis- 
der aviation motors complete with blades, tanks and radiators. consin. 

These motors practcally new. Priced right for cash, Address — - 
©. C. Sidnam, P. O. Box 275 Anaheim, Cal. FOR SALE—BEight-cylinder Berling Magneto. Type 81, used 
P . - - on Curtiss Motors. New (never used). Best offer takes same. 

OR SALE—Suitable for Aviation Motors—2 NEW 100 P. O. Box 462, Amityville, L. I. 

Horse Power, 6 Cylinder Engines. Wil) sell REASONABLE. ; 
Address J. Straus, 203 Centre St., New York City. FOR SALE—100 H. P. Curtiss O X motor, 7 hours use, 60 
FO : > : . : H. P. Hall-Scott motor, 15 hours use. For particulars, address 
R SALE—Experimental ten-cylinder ‘“ Monosoupape” Aviator, 708 Crockett St., Dallas, Texas. 

aeroplane motor, complete with spark plugs and two point ; 
Bosch ignition system. Cylinders air-cooled and of chrome WANTED—Six-cylinder Anzani motor in good condition. 
nickel steel. Engine was taken as payment on debt. Will sell Box 85. 
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An “Ace” they call him— 


because he has conquered his enemies 
again and again in battles of the sky. 


Much of his success is due to quick turns 
—sudden nose-dives and dangerous tail- 
slides. All are accomplished because he 
has the necessary nerve and the detailed 
knowledge to use the powers of his mount 
to his advantage. 


Yet that turn, slide or dive would have 
been disastrous unless the bearings in his 
motor had proven-known-tested values. 


That’s why Hess-Bright Ball Bearings are 
the logical choice where severe punishment 
is simply hourly duty. They, too, are the 
“aces” of their field. For they have over- 
come all bearing problems. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


Philadelphia, Pa. 


















e Performance takes Preference over Price 











J 
THE W - 
WILLIAMS PRINTING COMPANY, NEW YORK 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT? 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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